
TABLE F-8.4.3.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

;cenarioTimeframe: Hypothetical Future

'_eceptor Population: Resident

_,eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bgs) Soil Site Soil ingestion 2-Methylnaphthalene 1.84E-02 mg/kg 8.64E-09 mg/kg-day ......

4,4'-DDD 1,20E-02 mg/kg 5.64E-09 mg/kg-day 2.40E-01 (rng!kg-day)-I 1.35E-09

4,4'-DDT 5.80E-02 mg/kg 2.72E-08 mg/kg-day 3.40E-01 (rng/kg-day)-I 9.26E-09

Acenaphthene 1.00E-02 mg/kg 4.70E-09 mg/kg-day ......

Acenaphthylene 2.10E-03 mg/kg 9.86E-10 mg/kg-day ......

Acetone 5.00E-03 mg/kg 2.35E-09 mg/kg-day ......

Aluminum 1.47E+04 mg!kg 6.90E-03 mg/kg-day ......

_nthracene 1.52E-02 mg/kg 7.14E-09 mg/kg-day ......

_ntimony 5.73E+00 mg/kg 2.69E-06 mg/kg-day ......

_,roctor-1260 1.40E-01 mg/kg 6.58E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.32E-07

lkrsenic 2.00E+01 mg/kg 9.39E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 1.41E-05

Barium 2.33E+02 mg/kg 1.09E-04 mg/kg-day ......

Benzo(a)anthracene 3.31E-02 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.13E-08

Benzo(a)pyrene 4.33E-02 mg/kg 2.03E-08 rng/kg-day 7,30E+00 (mg/kg-day)-I 1.48E-07

Benzo(b)fluoranthene 1.92E-02 mg/kg 9.02E-09 mg/kg-day 7.30E-01 (rng/kg-day)-I 6.59E-09

Benzo(g,h,i)perylene 2.48E-02 rng/kg 1.16E-08 mg/kg-day ......

Benzo(k)fluoranthene 2.58E-02 mg/kg 1.21E-08 mg/kg-day 7.30E-02 (rng/kg-day)-I 8.84E-10

Beryllium 2.50E+00 mg/kg 1.17E-06 rng/kg-day ......

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg 2.44E-08 mg/kg-day 1.40E-02 (rng/kg-day)-I 3.42E-10

Cadmium 9.50E+00 rng/kg 4A6E-06 mg/kg-day ......

Chromium 3.56E+01 mg/kg 1.67E-05 mg/kg-day ......

Chrysene 7.03E-02 mg/kg 3.30E-08 mg/kg-day 7.30E-03 (rng/kg-day)-I 2.41E-10

Cobalt 1.47E+01 rng/kg 6.92E-06 mg/kg-day ......

Copper 6.64E+01 mg/kg 3.12E-05 mg/kg-day ......

Dibenzo(a,h)anthracene 1.71E-02 mg/kg 8.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 5.86E-08
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTUREADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical IntakelExposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bgs) Soil Site Soil ingestion di-n-Butylphthalate 7.10E-02 mg/kg 3.33E-08 mg/kg-day -- (mg/kg-day)-I --

(Cont.) (Cont.) (Cont.) (Cont.) Fluoranthene 2.33E-02 mg/kg 1.09E-08 mg/kg-day ......

Fluorene 2.00E-02 mg/kg 9.40E-09 mg/kg-day ......

Indeno( 1,2,3-cd)pyrene 3.82E-02 mg/kg 1.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.31E-08

Iron 2.55E+04 mg/kg 1.20E-02 mg/kg-day ......

Lead 1.32E+02 mg/kg 6.21E-05 mg/kg-day ......

Manganese 4.87E+02 mg/kg 2.29E-04 mg/kg-day ......

Mercury 1.26E+00 mg/kg 5.93E-07 mg/kg-day ......

Molybdenum 2.80E+00 mg/kg 1.32E-06 mgikg-day ......

Naphthalene 1.62E-02 mg/kg 7.60E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 9.12E-10

Nickel 2.99E+01 mg/kg 1.40E-05 mg/kg-day ......

Phenanthrene 2.98E-02 mg/kg 1.40E-08 mg/kg-day ......

Pyrene 3.12E-02 mg/kg 1.46E-08 mg/kg-day ......

Silver 2.86E+00 mg/kg 1.35E-06 mg/kg-day ......

Thallium 2.23E+00 mg/kg 1.05E-06 mg/kg-day ......

Vanadium 5.83E+01 mg/kg 2.74E-05 mg/kg-day ......

Zinc 1.12E+02 mg/kg 5.24E-05 mg/kg-day .... ..

Exposure Route Total II 1.45E-05

Dermal 2-Methylnaphthalene 1.84E-02 mg/kg 3.4E-10 mg/kg-day ......

4,4'-DDD 1.20E-02 mg/kg 2.2E-10 mg/kg-day 2.40E-01 (mg/kg-day)-I 5.40E-11

4,4'-DDT 5.80E-02 mg/kg 3.3E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 1.11E-09

_,cenaphthene 1.00E-02 mg/kg 2.4E-09 mg/kg-day ......

!Acenaphthylene 2.10E-03 mg/kg 3.9E-11 mg/kg-day ......

Acetone 5.00E-03 rng/kg 9.4E-11 mg/kg-day .....

Aluminum 1.47E+04 mg/kg 2.8E-05 mg/kg-day --
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TABLE F-8.4.3.RME
EPA RAGSPART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

icenarioTimeframe: Hypothetical Future
eceptor Population: Resident
eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bgs) Soil Site Soil Dermal Anthracene 1.52E-02 mg/kg 3.7E-09 mg/kg-day ......

(Cont,) (Cent.) (Cont.) (Cont,) Antimony 5,73E+00 mg/kg 1,1E-08 mg/kg-day ......

Aroclor-1260 1.40E-01 mg/kg 3,7E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 7.35E-08

Arsenic 2.00E+01 mg/kg 1,1E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 1.69E-06

Barium 2.33E+02 mg/kg 4.4E-07 mg/kg-day .....

Benzo(a)anthracene 3.31E-02 mg/kg 8.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.88E-09

Benzo(a)pyrene 4.33E-02 mg/kg 1.1E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 7.70E-08

Benzo(b)fluoranthene 1.92E-02 mg/kg 4.7E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.42E-09

Benzo(g,h,i)perylene 2.48E-02 mg/kg 6.0E-09 mg/kg-day .....

Benze(k)fluoranthene 2.58E-02 mg/kg 6.3E-09 mg/kg-day 7.30E-02 (mg/kg-day)-I 4.58E-10

Beryllium 2.50E+00 mg/kg 4.7E-09 mg/kg-day ......

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg 9.7E-10 mg/kg-day -- (mg/kg-day)-I --

Cadmium 9.50E+00 mg/kg 1.8E-08 mg/kg-day .....

Chromium 3.56E+01 mg/kg 6.7E-08 mg/kg-day ......

Chrysene 7,03E-02 mg/kg 1.7E-08 mg/kg-day 7.30E-03 (mg/kg-day)-I 1.25E-10

Cobalt 1.47E+01 mg/kg 2.8E-08 mg/kg-day ......

Copper 6.64E+01 mg/kg 1.2E-07 mg/kg-day ......

Dibenze(a,h)anthracene 1.71E-02 mg/kg 4.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.04E-08

di-n-Butyiphthalate 7.10E-02 mg/kg 1.3E-09 mg/kg-day -- (mg/kg-day)-I --

Fluoranthene 2,33E-02 mg/kg 5.7E-09 mg/kg-day ......

Fluorene 2.00E-02 mg/kg 4.9E-09 mg/kg-day .....

Indeno(1,2,3-cd)pyrene 3.82E-02 mg/kg 9.3E-09 mg/kg-day 7,30E-01 (mg/kg-day)-I 6.79E-09

Iron 2.55E+04 mg/kg 4.8E-05 mg/kg-day ......

Lead 1.32E+02 mg/kg 2.5E-07 mg/kg-day .....

Manganese 4.87E+02 mg/kg 9.1E-07 mg/kg-day ......
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATIONOF RME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure

Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bus) Soil Site Soil Dermal Mercury 1.26E+00 mg/kg -- mg/kg-day ......

(Cont.) (Cont.) (Cont.) (Cont.) Molybdenum 2.80E+00 mg/kg 5.2E-09 mg/kg-day ......

Naphthalene 1.62E-02 mg/kg 3.9E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.73E-10

Nickel 2.99E+01 mg/kg 5.6E-08 mg/kg-day .....

Phenanthrene 2.98E-02 mg/kg 5.6E-10 mg/kg-day ......

Pyrene 3.12E-02 mg/kg 7.6E-09 mg/kg-day .....

Silver 2.86E+00 mg/kg 5.4E-09 mg/kg-day ......

Thallium 2.23E+00 mg/kg -- mg/kg-day .....

Vanadium 5.83E+01 mg/kg 1.1E-07 mg/kg-day ......

Zinc 1.12E+02 mg/kg 2.1E-07 mg/kg-day .... __

Exposure Route Total II 1.89E-06

Exposure Point Total II 1.64E-05

Homegrown Ingestion 2-Methylnaphtha]ene 1.84E-02 mg/kg - mg/kg-day .....

Produce 4,4'-DDD 1.20E-02 mg/kg 2.3E-10 mg/kg-day 2.40E-01 (mg/kg-day)-I 5.50E-11

4,4'-DDT 5.80E-02 mg/kg 8.6E-10 mg/kg-day 3.40E-01 (mg/kg-day)-I 2.91E-10

Acenaphthene 1.00E-02 mg/kg -- mg/kg-day .....

Acenaphthylene 2.10E-03 mg/kg - mg/kg-day ......

Acetone 5.00E-03 mg/kg -- mg/kg-day ......

Aluminum 1.47E+04 mg/kg -- mg/kg-day ......

Anthracene 1.52E-02 rng/kg -- mg/kg-day ......

Antimony 5.73E+00 mgikg -- mg/kg-day ......

Aroclor-1260 1.40E-01 mg/kg 3.9E-09 mg/kg-day 2.00E+00 (mg/kg-day)-I 7.73E-09

Arsenic 2.00E+01 mg/kg 3.5E-05 mg/kg-day 1.50E+00 (mg/kg-day)-I 5.22E-05

Barium 2.33E+02 mgtkg -- mg/kg-day ......

Benzo(a)anthracene 3.31E-02 mg/kg 9.3E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.81E-10
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTUREADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical IntakelExposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bgs) Soil Homegrown Ingestion Benzo(a)pyrene 4.33E-02 mg/kg 8.1E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 5.92E-09

(Cont.) (Cont.) Produce (Cont.) Benzo(b)fluoranthene 1.92E-02 mg/kg 4.3E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.I1E-10

(Cont.) Benzo(g,h,i)perylene 2.48E-02 mg/kg -- mg/kg-day ......

Benzo(k)fluoranthene 2.58E-02 mg/kg 4,8E-I0 mg/kg-day 7.30E-02 (mg/kg-day)-I 3.49E-11

Beryllium 2.50E+00 mg/kg -- mg/kg-day ......

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg ! .3E-11 mg/kg-day 1.40E-02 (mg/kg-day)-I 1.87E-13

Cadmium 9.50E+00 mg/kg 2.1E-04 mg/kg-day ....

Chromium 3.56E+01 mg/kg -- mg/kg-day ......

Chrysene 7.03E-02 mg/kg 2.0E-09 mg/kg-day 7.30E-03 (mg/kg-day)-I 1.45E-11

Cobalt t .47E+01 mg/kg -- mg/kg-day ....

Copper 6.64E+01 mg/kg -- mg/kg-day ....

Dibenzo(a,h)anthracene 1.71E-02 mg/kg 2.1E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.52E-09

di-n-Butylphthalate 7.10E-02 mg/kg 4.0E-09 mg/kg-day -- (mg/kg-day)-I --

Fluoranthene 2.33E-02 mg/kg 7.1E-10 mg/kg-day ......

Fiuerene 2.00E-02 rng/kg -- mg/kg-day ......

Indeno(1,2,3-cd)pyrene 3.82E-02 mg/kg 6.1E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.44E-10

Iron 2.55E+04 mg/kg -- mg/kg-day ....

Lead 1.32E+02 mg/kg -- mg/kg-day ....

Manganese 4.87E+02 mg/kg -- mg/kg-day - --

Mercury 1.26E+00 rng/kg 3.4E-06 mg/kg-day ....

Molybdenum 2.80E+00 mg/kg -- mg/kg-day ....

Naphthalene 1.62E-02 mg/kg -- mg/kg-day 1.20E-01 (mg/kg-day)-I --

Nickel 2.99E+01 mg/kg 8.5E-05 mg/kg-day .....

Phenanthrene 2.98E-02 mg/kg -- mg/kg-day ......

Pyrene 3.12E-02 mg/kg -- mg/kg-day ......
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21,ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical Intake/Exposure

Medium Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Soil (0-2 ft bgs) Soil Homegrown Ingestion Silver 2,86E+00 mg/kg - mg/kg-day ......

(Cont.) (Cont.) Produce (Cont.) Thallium 2.23E+00 mg/kg -- mg/kg-day .....

(Cont,) Vanadium 5.83E+01 mg/kg -- mg/kg-day ......

Zinc 1.12E+02 mg/kg 1,3E-03 mg/kg-day ......

IIExposure Route Total 11 5.22E-05

Exposure Point Total II 5.22E-05

,Exposure Medium Total II 6.85E-05

Air Outdoor Air Inhalation 2-Methylnaphthalene 1.30E-07 mg/m 3 1.2E-08 mg/kg-day ......

(particulates or 4,4'-DDD 9.09E-12 mg/m 3 8.5E-13 mg/kg-day 2.40E-01 (mg/kg-day)-I 2.04E-13

VOCs) 4,4'-DDT 4.39E-11 mg/m 3 4.1E-12 mg/kg-day 3.40E-01 (_g/kg-day)-I 1.40E-12

Acenaphthene 5.56E-08 mg/m3 5.2E-09 mg/kg-day ......

_,cenaphthylene 1.17E-08 mg/m 3 1.1E-09 mg/kg-day ......

_,cetone 3.97E-07 mg/m3 3.7E-08 mg/kg-day ......

_luminum 1.11E-05 mg!m3 1.0E-06 mg/kg-day ......

_nthracene 2.17E-08 mg/m3 2.0E-09 mg/kg-day ......

iAntimony 4.34E-09 mg/m3 4.1E-10 mg/kg-day ......

_roclor-1260 1.06E-10 mg/m3 9.9E-12 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.98E-11

_,rsenic 1.52E-08 mg/m 3 1.4E-09 mg/kg-day 1.50E.01 (mg/kg-day)-t 2.13E-08

Barium 1.76E-07 mg/m3 1.6E-08 mg/kg-day ......

Benzo(a)anthracene 2.51E-11 mg/m3 2.3E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.71E-12

3enzo(a)pyrene 3.28E-11 mg/m3 3.1E-12 mg/kg-day 7.30E+00 (mg/kg-day)-I 2.24E-11

!Benzo(b)fluoranthene 1.46E-11 mg/m3 1.4E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 9.94E-13

Benzo(g,h,i)perylene 1.88E-11 mg/m3 1.8E-12 mg/kg-day ......

Benzo(k)fluoranthene 1.95E-11 mg/m3 1.8E-12 mg/kg-day 7.30E-02 (mg/kg-day)-I 1.33E-13

Beryllium 1.89E-09 mg/m 3 1.8E-10 mg/kg-day 8.40E+00 (mg/kg-day)-I 1.49E-09
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TABLE F-8.4.3.RME
EPA RAGSPART D TABLE 7a

CALCULATION OFRME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDAPOINT, ALAMEDA, CALIFORNIA

;cenario Timeframe: Hypothetical Future

receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value { Units Value I Units

Soil (0-2 ft bgs) Air Outdoor Air Inhalation bis(2-ethylhexyl)phthalate 3.94E-11 mg/m 3 3.7E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 5.16E-14

(Cont.) (Cont.) (Cont.) (particulates or Cadmium 7.20E-09 mg/m 3 6.7E-10 mg/kg-day 6.30E.00 (mg/kg-day)-I 4.24E-09

VOCs) Chromium 2.70E-08 mg/m 3 2.5E-09 mg/kg-day ......

(Cont.) Chrysene 5.32E-11 mg/m 3 5.0E-12 mg/kg-day 7.30E-03 (rng/kg-day)-I 3.64E-14

Cobalt 1.12E-08 mg/m 3 1.0E-09 mg/kg-day 9.80E+00 (mg/kg-day)-I 1.02E-08

Copper 5.03E-08 mg/m 3 4.7E-09 mg/kg-day ......

Dibenzo(a,h)anthracene 1.29E-1! mg/m 3 1.2E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 8,84E-12

di-n-Butylphthalate 5.38E-11 mg/m 3 5.0E-12 mg/kg-day ......

Fluoranthene 1.76E-11 mg/m 3 1.6E-12 mg/kg-day ......

Fluorene 5.56E-08 mg/m 3 5.2E-09 mglkg-day ......

]lndeno( 1,2,3-cd)pyrene 2.89E-11 mg/m 3 2.7E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.98E-12

!Iron 1.93E-05 mg/m 3 1.8E-06 mg/kg-day ......

IMang{Leadanese 1.00E-07 mg/m 3 9.4E-09 mg/kg-day ......3.69E-07 mg/m 3 3.5E-08 mg/kg-day .... --

Mercury 9.57E-10 mg/m 3 9.0E-11 mg/kg-day ....

Molybdenum 2.12E-09 mg/m 3 2.0E-10 mg/kg-day ......

INaphthalene 3.76E-07 mg/m 3 3.5E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.22E-09

Nickel 2.26E-08 mg/m 3 2.1E-09 mg/kg-day ......

Phenanthrene t .99E-08 mgim 3 1.9E-09 mg/kg-day ......

=yrene 8.20E-09 mg/m 3 7.7E-10 mg/kg-day ......

Silver 2.17E-09 mg/m 3 2.0E-10 mg/kg-day ......

Thallium 1,69E-09 mg/m 3 1.6E-10 mg/kg-day ......

Vanadium 4.42E-08 mg/m 3 4.1E-09 mg/kg-day -- -: --

Zinc 8.45E-08 mg/m 3 7.9E-09 mg/kg-day .... ..

{IExposure Route Total II 4.15E-08
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TABLE F-8.4.3.RME
EPA RAGSPART D TABLE 7a

CALCULATION OF RME CHEMICALCANCER RISKS
HYPOTHETICALFUTUREADULT RESIDENT

SITE 21,ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

_eceptor Population: Resident

:_eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value Units Value I Units

Soil (0-2 ft bgs) Air (Cont.) Exposure PointTotal II 4.15E-08

(Cont.) Exposure Medium Total II 4.1SE-08

Vledium Total H. 6.86E-05

Groundwater Groundwater Domestic Use Ingestion 1,1,l-Trichloroethane 2.23E-02 mg/L 2.10E-04 mg/kg-day ......

of Groundwater 1,1,2-Trichloroethane 1.06E-02 mg/L 9.93E-05 mg/kg-day 5.70E-02 (mg/kg-day)-I 5.66E-06

1,1-Dichlorethane 1.08E-01 mg/L 1.02E-03 mg/kg-day 5.70E-03 (mgfkg-day)-I 5.79E-06

1,1-Dichlorethene 5.89E-01 mg/L 5.53E-03 mg/kg-day ......

1,2,4-Trirnethylbenzene 1.13E-02 mg/L 1.06E-04 mg/kg-day -* (mg/kg-day)-I --

1,2-Dichlorobenzene 1.34E-02 mg/L 1.26E-04 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichlorethane 1.25E-02 mg/L 1.17E-04 mg/kg-day 9.10E-02 (mg/kg-day)-I 1.07E-05

1,2-Dichlorethene (Total) 2.94E-01 mg/L 2.76E-03 mg/kg-day ......

1,2-Dichloropropane 1.00E-04 mg/L 9.39E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 6.39E-08

1,3,5-Trimethylbenzene 1.06E-02 mg/L 9.98E-05 mg/kg-day -- (mg/kg-day)-I --

1,3-Dichlorobenzene 4.50E-03 mg/L 4.23E-05 mg/kg-day -- (mg/kg-day)-I --

1,4-Dichlorobenzene 6.42E-03 mg/L 6.03E-05 mg/kg-day 2.40E-02 (mg/kg-day)-I 1.45E-06

2-Butanone 7.10E-02 mg/L 6.67E-04 mg/kg-day ......

2-Hexanone 2.00E-03 mg!L 1.88E-05 mg/kg-day ......

2-Methylnaphthalene 7.00E-04 mg/L 6.58E-06 mg/kg-day ......

4-Methyl-2-pentanone 2.90E-02 mg/L 2.72E-04 mg/kg-day - (mg/kg-day)-I --

&cenaphthene 2.00E-03 mg/L 1.88E-05 mg/kg-day ......

_cenaphthylene 2.00E-03 mg/L 1.88E-05 mg/kg-day ......

t_cetone 1.65E+00 mg/L 1.55E-02 mg/kg-day ......

_luminum 9.88E-01 mg/L 9.28E-03 mg/kg-day ......

_,ntimony 1.43E-02 mg/L 1.34E-04 mg/kg-day ......

_.rsenic 1.98E-02 mg/L 1.86E-04 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.79E-04
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical Intake/Exposure

Medium Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Groundwater Groundwater Domestic Use Ingestion Barium 2.70E-01 mg/L 2,53E-03 mg/kg-day ....

(Cent.) (Cont.) of Groundwater (Cont.) Benzene 1.59E-02 mg/L 1,49E-04 mg/kg-day 5.50E-02 (mg/kg-day)-I 8.21E-06

(Cont.) Benzo(a)anthracene 1.00E-04 mg/L 9.39E-07 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.86E-07

Benzo(a)pyrene 1.00E-04 mg/L 9,39E-07 mg/kg-day 7.30E+00 (mg/kg-day)-I 6.86E-06

Beryllium 1.41E-03 mg/L 1.33E-05 mg/kg-day .....

bis(2-ethylhexyl)phthalate 7.09E-03 mg/L 5.66E-05 mg/kg-day 1.40E-02 (mg/kg-day)-I 9.33E-07

Bromodichloromethane 7.10E-03 mg/L 6.67E-05 mg/kg-day 6.20E-02 (mg/kg-day)-I 4.14E-06

Cadmium 1.60E-02 mg/L 1.50E-04 mg/kg-day .....

Carbon disulfide 7.53E-03 mg/L 7.07E-05 mg/kg-day ......

Chlorobenzene 6.07E-03 mg/L 5,71 E-05 mg/kg-day ......

Chloroethane 1.23E-02 mg/L 1.16E-04 mg/kg-day 2.90E-03 (mg/kg-day)-I 3.36E-07

Chloroform 7.44E-03 mg/L 6.99E-05 mg/kg-day ......

Chioromethane 7,26E-03 mg/L 6.82E-05 mg!kg-day ......

Chromium 1.52E-01 mg/L 1.43E-03 mg/kg-day ......

Chromium (VI) 4,72E*01 mg/L 4.43E-03 mg/kg-day ......

cis-1,2-Dichloroethene 5,55E-02 mg/L 5.21 E-04 mg/kg-day ....

Cobalt 1.51E-02 mg/L 1.42E-04 mg/kg-day ......

Copper 1.24E-02 mg/L 1.16E-04 mg/kg-day ......

Cyanide 6.60E-02 mg/L 6.20E-04 mg/kg-day ....

Ethylbenzene 7.18E-03 mg/L 6.75E-05 mg/kg-day ......

Fluoranthene 1.80E-03 mg/L 1.69E-05 mg/kg-day ....

Fluorene 1,00E-03 mg/L 9.39E-06 mg/kg-day ......

m,p-Xylene 1.32E-02 mg/L 1.24E-04 mg/kg-day .....

Manganese 9,91E+00 mg/L 9.31E-02 mg/kg-day .....

Mercury 4.40E-05 mg/L 4.13E-07 mg/kg-day ......
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TABLE F-8.4.3,RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

3cer_ario Timeframe: Hypothetical Future

_eceptor Population: Resident

_eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value ] Units Value [ Units

Groundwater Groundwater Domestic Use Ingestion Methylene chloride 9.90E-03 mg/L 9.30E-05 mg/kg-day 7.50E-03 (mg/kg-day)-I 6.98E-07

(Cont.) (Cent.) of Groundwater (Cont.) Methyl-T-Butyl-Ether 6.97E-03 mg/L 6,55E-05 mg/kg-day 1.80E-03 (mg/kg-day)-I 1.18E-07

(Cent.) Molybdenum 7.50E-02 mg/L 7.04E-04 mg/kg-day ......

Naphthalene 3.35E-02 mg/L 3.15E-04 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.77E-05

n-Butylbenzene 2.40E-03 mg/L 2.25E-05 mg/kg-day -- (mg/kg-day)-I --

Nickel 1.83E-01 mg/L 1.72E-03 mg/kg-day ......

n-Propylbenzene 1.22E-02 mg/L 1.15E-04 mg/kg-day -- (mg/kg-day)-I --

o-Xylene 6.86E-03 mg/L 6.44E-05 mg/kg-day - --

Phenanthrene 2.00E-03 mg/L 1.88E-05 mg/kg-day ....

Phenol 6,60E-03 mg/L 6,20E-05 mg/kg-day - --

p-lsopropyltoluene 8.00E-04 mg/L 7.51 E-06 mg/kg-day (mg/kg-day)-I . --

Pyrene 3.00E-03 mg/L 2,82E-05 mg/kg-day ....

sec-Butylbenzene 5,00E-04 mg/L 4,70E-06 mg/kg-day (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 1.01E-04 mg/kg-day ......

Silver 5.48E-03 mg/L 5.14E-05 mg/kg-day - --

Tert-Butanol 4.21 E-01 mg/L 3.95E-03 mg/kg-day (mg/kg-day)-I --

tert-Butylbenzene 3.00E-04 mg/L 2,82E-06 mg/kg-day (mg/kg-day)-I --

]'etrachloroethene 5.84E-03 mg/L 5.49E-05 mg/kg-day 5.40E-01 (mg/kg-day)-I 2.96E-05

Thallium 8.12E-03 mg/L 7,62E-05 mg/kg-day ....

Toluene 6.35E-03 mg/L 5.96E-05 mg/kg-day ....

trans-l.2-Dichloroethene 1.16E-02 mg/L 1.09E-04 mg/kg-day -- (mg/kg-day)-I --

Trichloroethene 1,00E+00 mg/L 9,40E-03 mg/kg-day 4,00E~01 (mg/kg-day)-I 3.76E-03

Vanadium 2.85E-02 mg/L 2.68E-04 mg/kg-day ......

Vinyl chloride 2.54E-02 mg/L 2.38E-04 mg/kg-day 7.20E-01 (mg/kg-day)-I 1.72E-04

Xylene (Total) 1.75E-02 mg/L 1.64E-04 mg/kg-day ......

AlamedaPointOU-2BRIReport Page 10of 18

r
/, /"



TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATIONOF RME CHEMICALCANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

IIscenario Timeframe: Future

Hypothetical

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value I Units

Groundwater Groundwater Domestic Use Ingestion IZinc I1.50E-01rag/.II 1.41E-03 I mg/kg-day- I -- I --

(Cont.) (Cont.) of Groundwater Exposure RouteTotal tl 4.32E-03

(Cont.) Dermal 1,1,1-Trichloroethane 2.23E-02 mg/L 1.87E-05 mg/kg-day .....

(bathing/ 1,1,2-Trichloroethane 1.06E-02 mg/L 3.33E-06 mg/kg-day 5.70E-02 (mg/kg-day)-I 1.90E-07

showering) 1,1-Dichlorethane 1.08E-01 mg/L 4.70E-05 mg/kg-day 5.70E-03 (mg/kg-day)-I 2.68E-07

1,1-Dichlorethene 5.89E-01 mg/L 4.59E-04 mg/kg-day ......

1,2,4-Trimethylbenzene 1.13E-02 mg/L 5.24E-05 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichlorobenzene 1.34E-02 mg/L 4.32E-05 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichlorethane 1.25E-62 mg/L 3.27E-06 mg/kg-day 9.10E-02 (mg/kg-day)-I 2.97E-07

1,2-Dichlorethene (Total) 2.94E-01 mg/L 2.15E-04 mg/kg-day ......

1,2-Dichloropropane 1.00E-04 mg/L 4.86E-08 mg/kg-day 6.80E-02 (mg/kg-day)-I 3.31 E-09

1,3,5-Trimethylbenzene 1.06E-02 mg/L 4.92E-05 mg/kg-day -- (mg/kg-day)-I --

1,3-Dichlorobenzene 4.50E-03 mg/L 1.71E-05 mg/kg-day -- (mg/kg-day)-! --

1,4-Dichlorobenzene 6.42E-03 mg/L 1.95E-05 mg/kg-day 2.40E-02 (rng/kg-day)-I 4.68E-07

2*Butanone 7.10E-02 mg/L 3.86E-06 mg/kg-day ....

2-Hexanone 2.00E-03 mg/L 4.36E-07 mg/kg-day ....

2-Methylnaphthalene 7.00E-04 mg/L 4.87E-06 mg/kg-day ....

4-Methyl-2-pentanone 2.90E-02 mg/L 5.65E-06 mg/kg-day - (mg/kg-day)-I --

Acenaphthene 2.00E-03 mg/L 1.30E-05 mg/kg-day .....

Acenaphthytene 2.00E-03 mg/L 1.38E-05 mg/kg-day ......

Acetone 1.65E+00 mg/L 4.61 E-05 mg/kg-day ......

Aluminum 9.88E-01 mg/L 1.04E-04 mg/kg-day ......

Antimony 1.43E-02 mg/L 7.64E-07 mg/kg-day ......

Arsenic 1.98E-02 mg/L 1.87E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.81E-06

Barium 2.70E-01 mg/L 5.33E-06 mg/kg-day ....
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TABLE F-8.4.3.RME

EPA RAGS PART D TABLE 7a
CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value l Units

Groundwater Groundwater Domestic Use Dermal Benzene 1.59E-02 mg/L 1.61E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 8.87E-07

(Cont.) (Cont.) of Groundwater (bathing/ Benzo(a)anthracene 1.00E-04 mg/L 4.65E-06 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.39E-06

(Cont.) showering) Benze(a)pyrene 1.00E-04 mg/L 6.08E-06 mg/kg-day 7.30E+00 (mg/kg-day)-I 4.44E-05

(Cont.) Beryllium 1.41E-03 mg/L 4.57E-08 mg/kg-day .....

bis(2-ethylhexyl)phthalate 7.09E-03 mg/L 6.85E-04 mg/kg-day -- (mg/kg-day)-I --

Bromodichloromethane 7.10E-03 mg/L 1.75E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 1.08E-07

Cadmium 1.60E-02 mg/L 2.75E-07 mg/kg-day ......

Carbon disulfide 7.53E-03 mg/L 5.76E-06 mg/kg-day .....

Ch]orebenzene 6.07E-03 mg/L 1.21E-05 mg/kg-day ......

Chioroethane 1.23E-02 mg/L 4.83E-06 mg/kg-day 2.90E-03 (mg/kg-day)-I 1.40E-08

Chloroform 7.44E-03 mg/L 3.26E-06 mg/kg-day ......

:Chloromethane 7.26E-03 mg/L 1.48E-06 mg/kg-day ......

;Chromium 1.52E-01 mg/L 7.45E-06 mg/kg-day ......

iChromium (VI) 4.72E-01 mg/L 2.32E-05 mg!kg-day .....

_is-1,2-Dichloroethene 5.55E-02 mg/L 4.05E-05 mg/kg-day -- - --

3obalt 1.51E-02 mg/L 8.97E-07 mg/kg-day ......

3opper 1.24E-02 mg/L 1.86E-07 mg/kg-day ......

3yanide 6.60E-02 mg/L 2.80E-06 mg/kg-day ......

Ethylbenzene 7.18E-03 mg/L 2.60E-05 mg/kg-day .....

Fluoranthene 1.80E-03 mg/L 4.53E-05 mg/kg-day ....

Fiuorene 1.00E-03 mg/L 8.38E-06 mg/kg-day ....

Hexachlerobutadiene 4.00E-04 mg/L 2.37E-06 mg/kg-day 7.80E-02 (mg/kg-day)-I 1.85E-07

Iron 1.70E+01 mg/L 2.06E-04 mg/kg-day ....

Isopropylbenzene 5.50E-03 mg/L 3.78E-05 mg/kg-day ....

Lead 7.38E-03 mg/L 1.24E-07. mg/kg-day -- _.
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TABLE F-8.4.3.RME
EPA RAGSPART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICALFUTURE ADULT RESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future
eceptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value I Units

Groundwater Groundwater Domestic Use Dermal m,p-Xylene 1.32E-02 mg/L 5.21E-05 mg/kg-day ....

(Cont,) (Cont.) of Groundwater (bathing/ Manganese 9.91E+00 mg/L 6.22E-04 mg/kg-day ......

(Cont.) showering) Mercury 4.40E-05 mg/L 2.16E-09 mg/kg-day ......

(Cont.) Methylene chloride 9.90E-03 mg/L 2,17E-06 mg/kg-day 7.50E-03 (mg/kg-day)-I 1.62E-08

Methyl-T-Butyl-Ether 6.97E-03 mg/L 8.78E-07 mg/kg-day 1.80E-03 (mg/kg-day)-I 1.58E-09

Molybdenum 7.50E-02 mg/L 2,65E-06 mg/kg-day ......

Naphthalene 3,35E-02 mg!L 1.14E-04 mg/kg-day 1,20E-01 (mg/kg-day)-I 1.37E-05

n-Butylbenzene 2.40E-03 mg/L 1.65E-05 mg/kg-day - (mg/kg-day)-I --

Nickel 1.83E-01 mg/L 2.95E~06 mg/kg-day ......

n-Propyibenzene 1.22E-02 mg/L 8.39E-05 mg/kg-day - (mg/kg-day)-I --

o-Xylene 6.86E-03 mg/L 2,37E-05 mg/kg-day ......

Phenanthrene 2.00E-03 mg/L 2.25E-05 mg/kg-day ......

Phenol 6.60E-03 mg/L 1.79E-06 mg/kg-day ......

3-1sopropyltoluene 8.O0E-O4 mg/L 5.49E-06 mg/kg-day 0,O0E+0O (mg/kg-day)-I 0.OOE+OO

Pyrene 3.00E-03 mg/L 4.77E-05 mg/kg-day ......

_ec-Butylbenzene 5.00E-04 mg/L 3.43E-06 mg/kg-day -- (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 4.78E-07 mg/kg-day ......

Silver 5,48E-03 mg/L 1.64E-07 mg/kg-day .....

Ted-Butanol 4.21E-01 mg/L 3.92E-05 mg/kg-day -- (mg/kg-day)-I --

tert-Butylbenzene 3.00E-04 mg/L 2.06E-06 mg/kg-day -- (mg/kg-day)-I --

Tetrachloroethene 5.84E-03 mg/L 1.38E-05 mg/kg-day 5.40E-01 (mg/kg-day)-I 7.44E-06

Thallium 8.12E-03 mg/L 3.98E-07 mg/kg-day ....

Toluene 6,35E-03 mg/L 1.41E-05 mg/kg-day ....

trans-l,2-Dichloroethene 1,16E-02 mg/L 2.74E-05 mg/kg-day -- (mg/kg-day)-I --

Trichloroethene 1.00E+00 mg/L 7.70E-04 mg/kg-day 4.00E-01 (mg/kg-day)-I 3,08E-04
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

icenario Timeframe: Hypothetical Future
eceptor Population: Resident
eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Groundwater Groundwater Domestic Use Dermal Vanadium 2.85E-02 mg/L 1.89E-06 mg/kg-day ......

(Cont.) (Cont.) of Groundwater (bathing/ Vinyl chloride 2.54E-02 mg/L 1.41E-05 mg/kg-day 7.20E-01 (mg/kg-day)-I 1.01E-05

(Cont.) showering) Xylene (Total) 1.75E-02 mg/L 6.88E-05 mg/kg-day ....

(Cont.) _Tinc 1.50E-01 mg/L 2.51E-06 mg/kg-day ....

Exposure Route Total {{ 3.92E-04

{{Expesure Point Total {1 4.71E-03

Exposure Medium Total {{ 4.71E-03

Air Domestic Use Inhalation 1,1,1-Trichloroethane 2.23E-02 mg/I 2.52E-05 mg/kg-day ......

of Groundwater (bathing/ I, 1,2-Trichloroethane 1.06E-02 mg!l 1.20E-05 mg/kg-day 5.60E-02 (mg/kg-day)-I 6.69E-07

Indoors showering) !,l-Dichlorethane 1.08E-01 mg/I 1.22E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 6.97E-07

1,1-Dichlorethene 5.89E-01 mg/I 6.66E-04 mg/kg-day ......

1,2,4-Trimethylbenzene 1.13E-02 mg/I 1.28E-05 mg/kg-day ......

1,2-Dichlorobenzene 1.34E-02 mg/I 1.51E-05 mg/kg-day ......

1,2-Dichlorethane 1.25E-02 mg/I 1.41E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I 1.28E-g6

1,2-Dichlorethene (Total) 2.94E-01 mg/I 3.32E-04 mg/kg-day ......

1,2-Dichloropropane 1.00E-04 mg/I 1.13E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 7.69E-g9

1,3,5-Trimethylbenzene 1.06E-02 mg/I 1.20E-05 mg/kg-day ......

1,3-Dichlorobenzene 4.50E-03 mg/l 5.09E-06 mg/kg-day ......

1,4-Dichlorobenzene 6.42E-03 mg/l 7.26E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 1.60E-07

2-Butanone 7.10E-02 mg/I 8.03E-05 mg/kg-day ......

2-Hexanone 2.00E-03 mg/I 2.26E-96 mg/kg-day ......

2-MethylNaphthalene 7.00E-04 mg/l 7.91 E-g7 mg/kg-day ......

$-Methyl-2-pentanone 2.90E-02 mg/I 3.28E-05 mg/kg-day ......

_cenaphthene 2.OOE-03 mg/I 2.26E-06 mg/kg-day ......

_cenaphthylene 2.00E-03 mg/I 2.26E-06 mg/kg-day ......
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTUREADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident

Receptor Age: AduR

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical " IntakelExposure CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Concentration Cancer Risk

Value I Units Value I Units

Groundwater Air Domestic Use inhalation Acetone 1.65E+00 mg/I 1.87E-03 mg/kg-day ......

(Cont.) (Cont.) of Groundwater (bathing/ Benzene 1.59E-02 mg/I 1.80E-05 rng/kg-day 2.70E-02 (mg/kg-day)-I 4.85E-07

Indoors showering) Bromodichloromethane 7.10E-03 mg/I 8.03E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 4.98E-07

(Cont.) (Cont.) Carbon disulfide 7.53E-03 mg/I 8.51E-06 mg/kg-day ......

Chlorobenzene 6.07E-03 mg/l 6.87E-06 mg/kg-day ......

Chloroethane 1.23E-02 mg/l 1.40E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 4.05E-08

Chloroform 7.44E-03 mg/I 8.41E-06 mg/kg-day 8.05E-02 (mg/kg-day)-I 6.77E-07

Ch]oromethane 7.26E-03 mg/I 8,21E-06 mg/kg-day ......

cis-1,2-Dichloroethene 5.55E-02 mg/I 6.27E-05 mg/kg-day -- (rng/kg-day)-I --

Cyanide 6.60E-02 mg/l 7.46E-05 mg/kg-day .... --

Ethylbenzene 7.18E-03 mg!I 8.12E-06 mg/kg-day ......

Fluorene 1.00E-03 mg/1 1.13E-06 mg/kg-day ......

Hexachlerobutadiene 4.00E-04 mg/I 4.52E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 3.53E-08

Isopropylbenzene 5.50E-03 mg/I 6,22E-06 mg/kg-day ......

m,p-Xylene 1.32E-02 mg/I 1.50E-05 mg/kg-day ......

Methylene Chlodde 9.90E-03 mg/I 1.12E-05 mg/kg-day 1.65E-03 (mg/kg-day)-I 1.84E-08

Methyl-T-Butyl-ether 6.97E-03 mg/I 7.88E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 7,17E-09

Naphthalene 3.35E-02 mg/I 3.79E-05 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.54E-06

n-Butylbenzene 2.40E-03 mg/I 2.71E-06 mg/kg-day ......

n-propylbenzene 1.22E-02 mg/I 1.38E-05 mg/kg-day ......

o-Xylene 6.86E-03 mg/I 7,76E-06 mg/kg-day ......

Phenanthrene 2.00E-03 mg/I 2.26E-06 mg/kg-day ......

Pyrene 3.00E-03 mg/I 3.39E-06 mg/kg-day ......

sec-Butylbenzene 5.00E-04 mg/I 5.65E-07 mg/kg-day ......

tert-Butylbenzene 3.00E-04 mg/I 3.39E-07 mg/kg-day .... __
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

3cenario Timeframe: Hypothetical Future 1

]_eceptor Population: Resident

_eceptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Groundwater Air Domestic Use Inhalation trans- 1,2-DichToroethene 1.16E-02 mg/t 1.31E-05 mg/kg-day ......

(Cont.) (Cont.) of Groundwater (bathing/" Tetrachloroethene 5.84E-03 mg/l 6.61E-O6 mg/kg-day 2.10E-02 (mg/kg-day)-I 1.39E-07

Indoors showering) Toluene 6.35E-03 mgiI 7.18E-06 mg/kg-day ......

(Cont.) (Cont.) Tdchloroethene 1.00E+00 mg/l 1.13E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 4.52E-04

Vinyl chloride 2.54E-02 mg/I 2.87E-05 mg/kg-day 3.10E-02 (mg/kg-day)-I 8.89E-07

Xylene (Total) 1.75E-02 mg/I 1.98E-05 mg/kg-day ......

IIExposure Route Total II 4.63E-04

Exposure Point Total II 4.63E-04

Indoor Air Inhalation 1,1,1-Trichloroethane 2.01E-03 mg/m3 1.88E-04 mg/kg-day ......

(Vapor 1,1,2-Trichloroethane 4.59E-05 mg/m3 4.29E-06 mg/"kg-day 5.60E-02 (mg/kg-day)-I 2.40E-07

Intrusion) 1,1-Dichlorethane 3.16E-03 rag/m3 2.96E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 1.69E-06

1,1-Dichlorethene 9.92E-02 mg/m3 9.28E-03 mg/kg-day ......

1,2,4-Trimethylbenzene 2.33E-04 rng/m3 2.18E-05 mg/kg-day ......

1,2-Dichlorobenzene 9.49E-05 mg/m3 8.88E-06 mg/kg-day ......

1,2-Dichlorethane 7.70E-05 mg/m3 7.20E-06 mg/kg-day 9.10E-02 (mg/kg-day)-I 6.56E-07

1,2-Dichlorethene (Total) 6.08E-03 mg/m3 5.69E-04 mg/.kg-day ......

1,2-Dichloropropane 1.41E-06 rag/m3 1.32E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 8.95E-09

1,3,5-Trimethylbenzene 2.08E-04 mg/.m3 1.95E-05 mg/.kg-day ......

1,3-Dichlorobenzene 5.39E-05 mg/"m3 5.04E-06 mg/kg-day ....

1,4-Dichlorobenzene 5.92E-05 mg/m3 5.54E-06 mg/kg-day 2.20E-02 (mg/"kg-day)-t 1.22E-07

2-Butanone 2.35E-05 mg/m3 2.20E-06 mg/kg-day ......

2-Hexanone 1.31E-06 rag/m3 1.23E-07 mg/kg-day ......

2-MethylNaphthalene 8.28E-07 mg/m3 7.74E-08 mg/kg-day ......

4-Methyl-2-pentanone 1.90E-05 mg/m3 1.78E-06 mg/kg-day ......

Acenaphthene 6.52E-07 rag/m3 6.10E-08 mg/kg-day --
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: Hypothetical Future II

IIReceptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/Unit Risk Cancer Risk

Value I Units Value I Units

Groundwater Air Indoor Air Inhalation Acenaphthylene 6.52E-07 mg/m3 6.10E-08 mg/kg-day ......

(Cont.) (Cont.) (Cont.) (Vapor Acetone 5.45E-04 mg/m3 5.10E-05 mg/kg-day ......

Intrusion) Benzene 5.01E-04 mg/m3 4.69E-05 mg/kg-day 2.70E-02 (mg/kg-day)-I 1.27E-06

(Cont.) Bromodichloromethane 2.55E-05 mg/m3 2.39E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 1.48E-07

Carbon disulfide 1.61E-03 mg/m3 1.50E-04 mg/kg-day ......

Chlorobenzene 9.89E-05 mg/m3 9.26E-06 mg!kg-day ......

Chloroethane 1.47E-03 rag/m3 1.37E-04 mg/kg-day 2.90E-03 (mg/kg-day)-I 3.98E-07

Chloroform 1.82E-04 mg/m3 1.71E-05 mg/kg-day 8.05E-02 (mg/kg-day)-I 1.37E-06

Chioromethane 5.88E-04 mg!m3 5.50E-05 mg/kg-day ......

cis-1,2-Dichloroethene 1.15E-03 mg/m3 1.08E-04 mg/kg-day -- (mg/kg-day)-I --

Cyanide 9.60E-05 mg/m3 8.98E-06 mg/kg-day ......

Ethylbenzene 2.48E-04 mg/m3 2.32E-05 mg/kg-day ......

Fluorene 1.34E-07 mg/m3 1.25E-08 mg/kg-day ......

Hexachlorobutadiene 9.57E-06 mg/m3 8.95E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 6.98E-08

lsopropylbenzene 2.12E-02 mg/m3 1.99E-03 mg/kg-day ......

m,p-Xylene 4.52E-04 rag/m3 4.22E-05 mg/kg-day ......

Methylene Chloride 1.47E-04 mg/m3 1.37E-05 mg/kg-day 1.65E-03 (mg/kg-day)-I 2.26E-08

Methyl-T-Butyl-ether 2.95E-05 rag/m3 2.76E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 2.52E-09

Naphthalene 5.03E-05 mg/m3 4.70E-06 mg/kg-day 1.20E-01 (mg/kg-day)-I 5.64E-07

n-Butylbenzene 9.94E-05 mg/m3 9.30E-06 mg/kg-day ......

n-propylbenzene 4.44E-04 mg/m3 4.15E-05 mg/kg-day ......

o-Xylene 1.73E-04 mg/m3 1.62E-05 mg/kg-day ......

Phenanthrene 1.75E-07 mg/m3 1.64E-08 mg/kg-day ......

Pyrene 6.77E-08 rag/m3 6.33E-09 mg/kg-day ....

sec-Butylbenzene 5.50E-08 mg/m3 5.15E-09 rng/kg-day -- _.
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TABLE F-8.4.3.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICALCANCER RISKS
HYPOTHETICAL FUTUREADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical Intake/Exposure
Medium Point Route of Potential Concern Value Units Concentration CSF/UnIt Risk Cancer Risk

Value I Units Value I Units

Groundwater Air indoor Air Inhalation tert-Butylbenzene 1.30E-05 rag/m3 1.21E-06 mg/kg-day .....

(Cont.) (Cont.) (Cont.) (Vapor trans-1,2-Dichloroethene 9A3E-04 mg/m3 8.82E-05 mg/kg-day ......

Intrusion) Tetrachloroethene 4.75E-04 rag/m3 4.44E-05 mg/kg-day 2.10E-02 (mg!kg-day)-I 9.33E-07

(Cont.) Toluene 2.22E-04 rag/m3 2.07E-05 mg/kg-day ......

Trichloroethene 5.23E-02 mg.'m3 4.89E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 1.96E-03

Vinyl chloride 5.47E-03 rag/m3 5.12E-04 mg/kg-day 3.10E-02 (mg/kg-day)-I 1.59E-05
Xylene (Total) 5.96E-04 rag/m3 5.58E-05 mg/kg-day .... _.

IIExposure Route Total II 1.98E-03

Total II 1.98E-03

Exposure Medium Total II 2.44E-03

Vledium Total II 7.16E-03

Total of Receptor Hazards Across All Media II 7.23E-03

Notes:

-- Not applicable or not available •(mg/kg-day)-I 1/(Milligrams per kilogram per day)

CSF Cancer slope factor mg/L Milligrams per liter

EPA U.S. Environmenta] Protection Agency mg/m 3 Milligrams per cubic meter

EPC Exposure point concentration RAGS Risk Acceptance Guidance for Superfund

ft bgs Feet below ground surface RME Reasonable maximum exposure

mg/kg Milligrams per kilogram VOC Volatile organic compound

mg/kg-day Milligrams per kilogram per day

(a) See the Vapor Intrusion to Indoor Air Evaluation for determination of the modeled indoor air concentration.
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypathetlca]Future

Receptor Population: Resident

Receptor Age: Child

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRisk! Value I Units ! Value I Units

Soil (0-2 ft bgs) Soil SiteSoil Ingestion 2-Methylnaphthalene 1.84E-02 mg/kg 2,02E-08 mg/kg-day .....

4,4'-DDD 1.20E-02 mglkg 1.32E-08 mg/kg-day 2.40E-01 (mg/kg-day)-I 3.16E-09

4,4'-DDT 5.80E-02 mg/kg 6.36E-08 mg/kg-day 3,40E-01 (mg/kg-day)-I 2.16E-08

Acenaphthene 1.00E-02 mg/kg 1.10E-08 mg/kg-day .....

Acenaphthy[ene 2.10E-03 mg/kg 2.30E-09 mg/kg-day ......

Acetone 5.00E-03 mg/kg 5.48E-09 mg/kg-day ......

Aluminum 1.47E+04 mg/kg 1.61E-02 mg/kg-day ....

Anthracene 1.52E-02 mg/kg 1.67E-08 mg/kg-day .....

Antimony 5.73E+00 mg/kg 6.28E-06 mg/kg-day .....

Aroclor-1260 1.40E-01 mg/kg 1.53E-07 mg/kg-day 2.00E+00 (mg/kg-day)-I 3.07E-07

Arsenic 2.00E+01 mg/kg 2.19E-05 mg/kg-day 1.50E+00 (mg/kg-day)-I 3.29E-05

Barium 2.33E+02 mg/kg 2.55E-04 mg/kg-day .....

Benzo(a)anthracene 3.31E-02 mg/kg 3.63E-08 mgikg-day 7,30E-01 (mg/kg-day)-I 2.65E-08

Benzo(a)pyrene 4.33E-02 mg/kg 4.75E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.46E-07

Benzo(b)f]uoranthene 1,92E-02 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mglkg-day)-I t.54E-08

Benzo(g,h,i)perylene 2.48E-02 mg/kg 2.71E-08 mg/kg-day .....

Benzo(k)fluoranthene 2.58E-02 mg/kg 2.82E-08 mg/kg-day 7,30E-02 (mg/kg-day)-I 2.06E-09

Beryllium 2.50E+00 mg/kg 2.74E-06 mg/kg-day ....

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg 5.70E-08 mg/kg-day 1.40E-02 (mg/kg-day)-I 7.98E-10

Cadmium 9.50E+00 mg/kg 1.04E-05 mg/kg-day .....

Chromium 3.56E+01 mg/kg 3.90E-05 mg/kg-day - - -

Chrysene 7,03E-02 mg/kg 7.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.62E-10

Cobalt 1.47E+01 mg/kg 1.61E-05 mg/kg-day .....

Copper 6.64E+01 mg/kg 7.27E-05 mg/kg-day .....

Dibenzo(a,h)anthracene 1.71E-02 mg/kg 1.87E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-07

di-n-Butylphthalate 7.10E-02 mg/kg 7.78E-08 mg/kg-day -- (mg/kg-day)-I --

Fluoranthene 2,33E-02 mg/kg 2.55E-08 mg/kg-day .....

Fluorene 2.00E-02 mg/kg 2.19E-g8 mg/kg-day ....

Indeno(1,2,3-cd)pyrene 3.82E-02 mg/kg 4,19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.06E-08

iron 2.55E+04 mg/kg 2.79E-02 mg/kg-day ......

Lead 1,32E+02 mg/kg 1,45E-04 mg/kg-day .....

Manganese 4.87E+02 mg/kg 5.34E-04 mg/kg-day -- -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_,cenarioTimeframe: HypotheticalFuture

_eceptor Population: Resident

_eceptor Age: Child

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Soll (0-2ft bgs) Soil SiteSoil Ingestion Mercury 1.26E+00 mg/kg 1.38E-06 mg/kg-day .....

(Cont.) (Cont.) (Cont.) (Cont.) Molybdenum 2.80E+00 mg/kg 3.07E-06 mg/kg-day .....

Naphthalene 1.62E-02 mg/kg 1.77E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.13E-09

Nickel 2.99E+01 mg/kg 3.27E-05 mg/kg-day ....

Phenanthrene 2.98E-02 mg/kg 3.26E-08 mg/kg-day .....

Pyrene 3.12E-02 mg/kg 3.42E-08 mg/kg-day ....

Silver 2.86E+00 mg/kg 3.14E-06 mg/kg-day .....

Thallium 2.23E+00 mg/kg 2.44E-06 mg/kg-day .....

Vanadium 5.83E+01 mg/kg 6.39E-05 mg/kg-day .....

Zinc 1.12E+02 mglkg 1.22E-04 mg/kg-day - - ..

ExposureRouteTotal II 3.38E-05

Dermal 2-Methylnaphtha]ene 1.84E-02 mg/kg 5.6E-10 mg/kg-day .....

4,4'-DDD 1.20E-02 mg/kg 3.7E-10 mg/kg-day 2.40E-01 (mg/kg-day)-I 8.84E-11

4,4'-DDT 5.80E-02 mg/kg 5.3E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 1.82E-09

Acenaphthene 1.00E-02 mg/kg 4.0E-09 mg/kg-day ......

Acenaphthy]ene 2.10E-03 mg/kg 6.4E-11 mg/kg-day .....

Acetone 5.00E-03 mg/kg 1.5E-10 mg/kg-day .....

Aluminum 1.47E+04 mg/kg 4.5E-05 mg/kg-day ....

Anthracene 1.52E-02 mg/kg 6.1E-09 mg/kg-day ......

Antimony 5.73E+00 mg/kg 1.8E-08 mg/kg-day .....

Aroclor-1260 1.40E-01 mg/kg 6.0E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.20E-07

Arsenic 2.00E+01 mg/kg 1.8E-06 mg/kg-day 1.50E.00 (mg/kg-day)-I 2.76E-06

Barium 2.33E+02 mg/kg 7.1E-07 mg/kg-day .....

Benzo(a)anthracene 3.31E-02 mg/kg 1.3E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 9.63E-09

Benzo(a)pyrene 4.33E-02 mg/kg 1.7E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.26E-07

Benzo(b)fluoranthene 1.92E-02 mg/kg 7.7E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.59E-09

Benzo(g,h,i)perylene 2.48E-02 mg/kg 9.9E-09 mg/kg-day .....

Benzo(k)fluoranthene 2.58E-02 mg/kg 1.0E-g8 mg/kg-day 7.30E-02 (mg/kg-day)-I 7.50E-10

Beryllium 2.50E+00 mg/kg 7.7E-09 mg/kg-day .....

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg 1.6E-g9 mg/kg-day -- (mg/kg-day)-I -

Cadmium 9.50E+00 mg/kg 2.9E-08 mg/kg-day ....

Chromium 3.56E+01 mg/kg 1.1E-07 mg/kg-day --
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident
Receptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnltRiskMedium Point Route ofPotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Soil (0-2ft bgs) Soil SiteSoil Dermal Chrysene 7.03E-02 mg/kg 2.8E-08 mg/kg-day 7.30E-03 (mglkg-day)+l 2.05E-10

(Cont.) (Cont.) (Cont.) (Cont.) Cobalt 1.47E+01 m$ikg 4.5E-08 mg/kg-day - --

Copper 6.64E+01 mg/kg 2.0E-07 mg/kg-day - --

Dibenzo(a,h)anthracene 1.71E-02 mg/kg 6.8E-09 mglkg-day 7.30E+00 (mg/kg-day)-I 4.97E-08

di-n-Butylphthalate 7.10E-02 mg/kg 2.2E-09 mg/kg-day -- (mg/kg-day)-I --

Fluorantheee 2.33E-02 mg/kg 9.3E-09 mg/kg-day .....

Fluorene 2.00E-02 mg/kg 8.0E-09 mg/kg-day ......

Indeno(1,2,3-cd)pyrene 3.82E-02 mg/kg 1.5E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.11E-08

Iron 2.55E+04 mg/kg 7.8E-05 mg/kg-day .....

Lead 1.32E+02 mg/kg 4.1E-07 mg/kg-day .....

=Manganese 4.87E+02 mg/kg 1.5E-06 mg/kg-day .....

Mercury 1.26E+00 mg/kg -- mg/kg-day .....

iMolybdenum 2.80E+00 mglkg 8.6E-09 mg/kg-day .....

_laphthalene 1.62E-02 mg/kg 6.5E-09 mgikg-day 1+20E-01 (mg/kg-day)-I 7.75E-10

'qickel 2.99E+01 mg/kg 9.2E-08 mglkg-day .....

=henanthrene 2.98E-02 mg/kg 9.1E-10 mg/kg-day .....

=yrene 3.12E-02 mg/kg 1.2E-08 mg/kg-day .....

Silver 2.86E+00 mg/kg 8.8E-09 mgtkg-day ....

]'hailium 2.23E+00 mg/kg -- mg/kg-day .....

Canadium 5+83E+01 mg/kg 1.8E-07 mg/kg-day ....

_7inc 1.12E+02 mg/kg 3.4E-07 mg/kg-day - -- ..

IIExposureRouteTotal II 3.09E-06

IlExposurePointTotal II 3.69E-05

Homegrown Ingestion 2-Methylnaphthalene 1.84E-02 mg/kg - mg/kg-day .....

Produce _.,4'-DDD 1.20E-02 mg/kg 5.7E-11 mg/kg-day 2.40E-01 (mg/'kg-day)-I 1+37E-11

_,,4'-DDT 5+80E-02 mg/kg 2.1E-10 mg/kg-day 3.40E-01 (mg/kg-day)-I 7.27E-11

_.cenaphthene 1.0OE-02 rng/kg - mg/kg-day ......

&cenaphthylene 2.10E-03 mg/kg - mg/kg-day .....

_.cetone 5.00E-03 mg/kg - mg/kg-day ....

t_luminum 1.47E+04 mg/kg -- mg/kg-day .....

_,nthracene 1.52E-02 mg/kg - mg/kg-day -- -
&.ntimony 5.73E+00 mg/kg -- mg/kg-day - -- _.
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarloTimeframe: HypotheticalFuture
_eceptor Population: Resident

_:eceptorAge: Child

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical Intake/ExposureConcentration I CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRisk
Value I Units I Value I Units

Soil (0-2 ft bgs) Soft Homegrown Ingestion Aroclor-1260 1.40E-01 mg/kg 9.7E-10 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.93E-09

(Cont.) (Cont.) Produce (Cont.) Arsenic 2.00E+01 mg/kg 8,7E-06 mg/kg-day 1,50E+00 (mg!'kg-day)-I 1.30E-05

(Cont.) Barium 2.33E+02 mg/kg -- mg!kg-day .....

Benzo(a)anlhracene 3.31E-02 mg/kg 2,3E-10 mg/kg-day 7,30E-0t (mg/kg-day)-1 1.70E-10

Benzo(a)pyrene 4.33E-02 mg/kg 2.0E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.48E-09

Benzo(b)fluoranthene 1.92E-02 mg/kg 1.1E-10 mg/kg-day 7.30E-01 (mgfkg-day)-1 7.78E-11

Benzo(g,h,i)perylene 2.48E-02 mg/kg - mg/kg-day .....

Benzo(k)fluoranthene 2.58E-02 mg/kg 1.2E-10 mg/kg-day 7,30E-02 (mg/kg-day)-I 8.71E_12

Beryllium 2.50E+00 mg/kg -- mg/kg-day ....

bis(2-ethylhexyl)phthalate 5.20E-02 mg/kg 3.3E-12 mg/kg-day 1,40E-02 (mg/kg-day)-I 4.68E-14

Cadmium 9.50E+00 mg/kg 5.2E-05 mg/kg-day .....

Chromium 3.56E+O1 mg/kg mg/kg-day .....

Chrysene 7,03E-02 mg/kg 5.0E-10 mg/kg-day 7.30E-03 (mg/kg-day)-I 3.62E-12

Cobalt 1.47E+01 mg/kg mg/kg-day ....

Copper 6,64E+01 mg/kg mglkg-day .....

Dibenzo(a,h)anthracene 1.71E-02 mg/kg 5.2E-11 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.80E-10

di-n-Butylphthalate 7.10E-02 mg/kg 1,0E-09 mg/kg-day -- (mg/kg-day)-I --

Fluoranthene 2.33E-O2 mg/kg 1.8E-10 mg/kg=day .....

Fluorene 2.00E-02 mg/kg mg/kg-day .....

Indeno(1,2,3-cd)pyrene 3.82E-02 mg/kg !.5E-tO mg/kg-day 7.30E-01 (mg/kg-day)-I 1.11E-10

Iron 2.55E+04 mgtkg -- mg/kg-day ....

Lead 1.32E+02 mg/kg - mg/kg-day .....

Manganese 4.87E+02 mglkg - mg/kg-day .....

Mercury 1.26E+00 mg/kg 8.5E-07 mg/kg-day .....

Molybdenum 2.80E+00 mg/kg -- mg/kg-day .....

Naphthalene 1,62E-02 mg/kg - mg/kg-day 1,20E-01 (mg/kg-day)-I --

Nickel 2.99E+01 mg/kg 2,1E-05 mg/kg-day .....

Phenanthrene 2.98E-02 mg/kg - mgikg-day .....

Pyrene 3.12E-02 mg/kg - mg/kg-day ....

Silver 2.86E+00 mg/kg -- mg/kg-day .....

Thallium 2.23E+00 mg/kg -- mg/kg-day .....
Vanadium 5.83E+01 mg/kg -- mgikg-day -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

cenarioTimeframe: HypotheticalFuture
eceptor Population: Resident

Receptor Age: Child

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units Value I Units

Sei,(0-2 b0e) So, Home0rown,o0eetionZinc 1.12E+02! m0,k0II 3.2E-04I m0,k0-day I - I "
(Cont.) (Cont.) Produce ExposureRouteTotal II 1.30E-05

ExposurePointTotal !1 1.30E-05

ExposureMediumTotal II 4.99E-05

Air OutdoorAir Inhalation 2-Methylnaphthalene 1.30E-07 mg/m3 7.2E-09 mg/kg-day --

(particulatesor 4.4'-DDD 9.09E-12 mg/m3 5.0E-13 mgikg-day 2.40E-01 (mg/kg-day)-I 1.21E-13

VOCs) 4,4'-DDT 4.39E-11 mg/m3 2.4E-12 mg/kg-day 3.40E-01 (mg/kg-day)-I 8.25E-13

Acenaphthene 5.56E-08 mg/m3 3.1E-09 mg/kg-day --

Acenaphthylene 1.17E-08 mg/m3 6.4E-10 mg/kg-day - --

Acetone 3.97E-07 mg/m3 2.2E-08 mg/kg-day - --

Aluminum 1.11E-05 mg/m3 6.1E-07 mg/kg-day - --

[Anthracene 2.17E-08 mg/m3 1.2E-09 mg/kg-day - --

_,ntimony 4.34E-09 mg/m3 2.4E-10 mg/kg-day - --

_roclor-1260 1.06E-10 mg/m3 5.9E-12 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.17E-11

_rsenic 1.52E-08 mg/m3 8.4E-10 mg/kg-day 1.50E+01 (mg/kg-day)-I 1.26E-08

3adum 1.76E.07 mg/m3 9.7E-09 mg/kg-day - --

Benzo(a)anthracene 2.5IE-II mg/m3 1.4E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.01E-12

3enzo(a)pyrene 3.28E-11 mg/m3 1,8E-12 mg/kg-day 7.30E+00 (mgikg-day)-I 1.32E-11

3enzo(b)fluoranthene 1.46E-1"t mg/m3 8.0E-13 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.87E-13

3enzo(g,h,i)perylene 1.88E-11 mg/m3 1.0E-12 mg/kg-day - --

3enzo(k)fluoranthene 1.95E-11 mg/m3 1.1E-12 mg/kg-day 7.30E-02 (mg/kg-day)-I 7.87E-14

_eryllium 1.89E-09 mg/m3 1.0E-10 mg/kg-day 8.40E+00 (mgikg-day)-I 8.79E-10

:_is(2-ethylhexyl)phthalate 3.94E-11 mg/m3 2.2E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 3.05E-14

3admium 7.20E-09 mg/m3 4.0E-10 mg/kg-day 6.30E+00 (mg/kg-day)-I 2.50E-09

_hromium 2.70E-08 mg/m3 1.5E-09 mg/kg-day - --

Chrysene 5.32E-11 mg/m3 2.9E-12 mg/kg-day 7.30E-03 (mg/kg-day)-I 2.15E-14

Cobalt 1.12E-08 mg/m3 6.2E-10 mg/kg-day 9.80E+00 (mg/kg-day)-I 6.04E-09

Copper 5.03E-08 mg/m3 2.8E-09 mg/kg-day - --

Dibenzo(a,h)anthracene 1.29E-11 mg/m3 7.1E-13 mg/kg-day 7.30E+00 (mg/kg-day)-I 5.22E-12

di-n-Butylphthalate 5.38E-11 mg/m3 3.0E-12 mg/kg-day - --

Fluoranthene 1.76E-11 mg/m3 9.7E-13 mg/kg-day - --

Fluorene 5.56E-08 mg/m3 3.1E-09 mg/kg-day -- ,.
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident

Receptor Age: Child

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration ! CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units I Value I Units

Soil (0-2ft bgs) Air OutdoorAir Inhalation Indeno(1,2,3-cd)pyrene 2.89E-11 mg/m3 1,6E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.17E-12

(Cont.) (Cont.) (Coot.) (particulatesor Iron 1.93E-05 mg/m3 1.1E-06 mg/kg-day ....

VOCs) Lead 1.00E-07 mg/m3 5.5E-09 mg/kg-day .....

(Cont.) Manganese 3.69E-07 mg/m3 2.0E-08 mg/kg-day .....

Mercury 9.57E-10 mg/m3 5.3E-11 mg/kg-day ......

Molybdenum 2.12E-09 mg/m3 1.2E-10 mg/kg-day .....

Naphthalene 3.76E-07 mg/m3 2.1E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.49E-09

Nickel 2.26E-08 mg/m3 1.2E-09 mg/kg-day .....

Phenaathrene 1.99E-08 mg/m3 1.1E-09 mg/kg-dey .....

Pyrene 8.20E-09 mg/m3 4.5E-10 mg/kg-day .....

iSi]ver 2.17E-09 mg/m3 1.2E-10 mg/kg-day .....

IThallium 1.69E-09 mg/m3 9.3E-11 mg/kg-day .....

_'anadium 4.42E-08 mg/m3 2.4E-09 mg/kg-day .....

Zinc 8.45E-08 m_.'m3 4.7E-09 mg/kg-day - -- _.

Ex_ II 2.45E-08

ExposurePointTotal II 2.45E-08

iExposureMediumTotal II 2.45E-08

MediumTote] II 4.99E-05

Groundwater Groundwater DomesticUse Ingestion 1,1,1-Trichloroethane 2.23E-02 mg/L 1.22E-04 mg/kg-day .....

of Groundwater 1,1,2-Trichloroethane 1.06E-02 mg/L 5.79E-05 mg/kg-day 5.70E-02 (mg/kg-day)-I 3.30E-06

t,l-Dich]orethane 1.08E-01 mg/L 5.93E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 3,38E-06

1,1-Dich!orethene 5.89E-01 mglL 3.23E-03 mg/kg-day ......

1,2,4-Trimethylbenzene 1.13E-02 mg/L 6.20E-05 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichiorobenzene 1.34E-02 mg/L 7.33E-05 mg/kg-day - (mg/kg-day)-I --

1,2-Dich]orethane 1.25E-02 mg/L 6.84E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I 6.22E-06

1,2-Dichlarethene(Total) 2.94E-01 mg/L 1.61E-03 mg/kg-day .....

1,2-Dichloropropane 1.00E-04 mg/L 5.48E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 3.73E-08

1,3,5-Trimethylbenzene 1.06E-02 mg/L 5.82E-05 mg/kg-day -- (mg/kg-day)-I --

1,3-Dichlorobenzene 4.50E-03 mg/L 2.47E-05 mg/kg-day -- (mg/kg-day)-I --

1,4-Dichlorobenzene 6.42E-03 mg/L 3.52E-05 mg/kg-day 2.40E-02 (mg/kg-day)-I 8.44E-07

2-Butanone 7.10E-02 mg/L 3.89E-04 mg/kg-day .....

2-Hexanone 2.00E-03 mg/L 1.10E-05 mg/kg-day -- -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident
ReceptorAge: Chitd

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSFIUnitRiskMedium Medium Point Route ofPotential Concern Value Units CancerRiskI Value I Units Value I Units

Groundwater Groundwater DomesticUse Ingestion 2-Methylnaphthalene 7.00E-04 mg/L 3.84E-06 mg/kg-day -

(Cont.) (Cont.) of Groundwater (Cont.) 4-Methyl-2-pentanone 2.90E-02 mg/L 1.59E-04 mg/kg-day (mg/kg-day)-I

(Cont.) Acenaphthene 2.00E-03 mg/L 1.10E-05 mg/kg-day -

Acenaphthylene 2.00E-03 mg/L 1.10E-05 mg/kg-day -

Acetone 1.65E+00 mg/L 9.06E-03 mg/kg-day --

Aluminum 9.88E-01 mg/L 5.41E-03 mg/kg-day -

Antimony 1.43E-02 mg/L 7.83E-05 mg/kg-day -- -

Arsenic 1.98E-02 mg/L 1.09E-04 mg/kg-day 1.50E+00 (mg/kg-day)-I 1.63E-04

Barium 2.70E-01 mg/L 1.48E-03 mg/kg-day -- -

Benzene 1.59E-02 mg!L 8.71E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 4.79E-06

Benzo(a)anthracene 1.00E-04 rng/L 5.48E-g7 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.00E-07

Benzo(a)pyrene 1.00E-04 mg/L 5.48E-07 mg/kg-day 7.30E+00 (mg/kg-day)-I 4.00E-g6

Beryllium 1.41E-03 mg/L 7.74E-06 mg/kg-day .....

_is(2-ethylhexyl)phthalate 7.09E-03 mg/L 3.89E-05 mg/kg-day 1.40E-02 (mg/kg-day)-I 5.44E-07

3romodich]oromethane 7.10E-03 mg/L 3.89E-05 mg/kg-dey 6.20E-02 (mg/kg-day)-I 2.41E-06

Cadmium 1.60E-02 mg/L 8.78E-05 mg/kg-day .....

Carbondisulfide 7.53E-03 mg/L 4.12E-05 mg/kg-day .....

Chlorobenzene 6.07E-03 mg/L 3.33E_05 mg/kg-day .....

Chloroethane 1.23E-02 mg/L 6.77E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 1.96E-07

Chloroform 7.44E-03 mg/L 4.08E-05 mg/kg-day .....

3hloromethane 7.26E-03 mg/L 3.98E-05 mg/kg-day .....

Chromium 1.52E-01 mg/L 8.33E-04 mg/kg-day .....

Chromium(VI) 4.72E-01 mg/L 2.59E-03 mg/kg-day .....

:is-1,2-Dichloroethene 5.55E-02 mg/L 3.04E-04 mg/kg-day .....

Cobalt 1.51E-02 mg/L 8.28E-05 mg/kg-day ......

Copper 1.24E-02 mg/L 6.79E-05 mg/kg-day .....

Cyanide 6.60E-02 mg/L 3.62E-04 mg/kg-day .....

Ethylbenzene 7.18E-03 mglL 3.94E-05 mg/kg-day ....

:luoranthene 1.80E-03 mg/L 9.86E-06 mg/kg-day .....

=luorene 1.00E-03 mg/L 5.48E-06 mg!kg-day - -

"n,p-Xylene 1.32E-02 rng/L 7.25E-05 mg/kg-day -- -

Manganese 9.91E+00 mg/L 5.43E-02 mg/kg-day -- -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident
Receptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSFIUnItRisk
Medium Point Route of PotentialConcern Value Units CancerRisk! Value I Units Value I Units

Groundwater Groundwater DomesticUse Ingestion VEercury 4.40E-05 mg/L 2,41E_07 mg/kg-day ....

(Cont.) (Cont.) of Groundwater (Cent.) Methylenechloride 9.90E-03 mg/L 5.43E-05 mg/kg-day 7.50E-03 (mg/kg-day)-I 4.07E-07

(Cont.) MethybT-ButyI-Ether 6.97E-03 mg/L 3.82E-05 mg/kg-day 1.60E-03 (mg/kg-day)-I 6.87E-08

Molybdenum 7.50E-02 mg/L 4.11E-04 mg/kg-day ....

Naphthalene 3.35E-02 mg/L 1.83E-04 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.20E-05

n-Butylbenzene 2.40E-03 mg/L 1.32E-05 mg/kg-day -- (mg/kg-day)-I --

Nickel 1.83E-01 mg/L 1.00E-03 mg/kg-day ....

n-Propylbenzene 1.22E-02 mg/L 6.70E-05 mg/kg-day -- (mg/kg-day)-I --

a-Xylene 6.86E-03 mg/L 3,76E-05 mg/kg-day ....

Phenanthrene 2.00E-03 mg/L 1.10E-05 mg/kg-day .....

Phenol 6.60E-03 mg/L 3.61E-05 mg/kg-day .....

p-lsopropyItoluene 8,00E-04 mg/L 4.38E-06 mglkg-day -- (mg/kg-day)-I --

Pyrene 3,00E-03 mg/L 1.64E-05 mg/kg-day .....

sec-Butylbenzene 5,00E-04 mg/L 2.74E-06 mg/kg-day -- (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 5.92E-05 mg!kg-day ......

Silver 5.48E-03 mg/L 3.00E-05 mg/kg-day ....

Tert-Butanol 4,21E-01 mg/L 2.31E-g3 mg/kg-day -- (mg/kg-day)-I

tert-Butylbenzene 3,00E-04 mg/L 1.64E-06 mg/kg-day -- (mg/kg-day)-I

Tetrachloroethene 5.84E-03 mg/L 3.20E-05 mg/kg-day 5.40E-01 (mg/kg-day)-I 1.73E-05

Thallium 8.12E-03 mg/L 4,45E-05 mg/kg-day ....

Toluene 6,35E-03 mg/L 3,48E-05 mg/kg-day -- -

trans-l,2-Dichloroethene 1.16E-02 mg/L 6.36E-05 mg/kg-day -- (mg/kg-day)-I

Trichloroethene 1.O0E+00 mg/L 5.48E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 2.19E-03

Vanadium 2.85E-02 mg/L 1.56E-04 mg/kg-day -- -

Vinylch[orlde 2,54E-02 mg/L 1.39E-04 mg/kg-day 7,20E-01 (mg/kg-day)-I 1.00E-04

Xylene(Total) 1.75E-02 mg/L 9,58E-05 mg/kg-day -- -

Zinc 1.50E-01 mg/L 8,20E-04 mg/kg-day -- -

-xposureRouteTotal II 2.52E-03

Dermal 1,1,1-Trich]oroethane 2.23E-02 mg/L 1.38E-05 mg/kg-day .....

(bathing/ 1,1,2-Trichloroethane 1.06E-02 mg/L 2.46E-06 mg/kg-day 5.70E-02 (mg/kg-day)-I 1.40E-07

showering) 1,1-Dichlorethane 1.08E-01 mg/L 3.47E-05 mg/kg-day 5,70E-03 (mg/kg-day)-I 1.98E-07

1,1-Dichlorethene 5.89E-01 mg/L 3.39E-04 mg/kg-day -- - ..
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarioTimeframe: HypotheticalFuture

;:eceptorPopulation: Resident

_eceptor Age: Child

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSFiUnit RiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units I Value I Units

Groundwater Groundwater DomesticUse Dermal 1,2,4-Trimethylbenzene 1.13E-02 mg/L 3.86E-05 mglkg-day -- (mg/kg-day)-I -

(Cont.) (Cont.) of Groundwater (bathing/ _ " (mg/kg-day)-Ii1,2-Dichlorobenzene 1,34E-02 mg/L 3.19E-05 mg/kg-day ....
i

(Cont.) showering) il,2-Dichlorethane 1.25E-02 mg/L 2.41E-06 mg/kg-day 9.10E-02 (mg/kg-day)-I 2.19E-07

(Cont.) i1,2-Dichlorethene(Total) 2.94E-01 mg/L 1.58E-04 mg/kg-day .....

!1,2-Dch oropropane 1.00E-04 mg/L 3.59E-08 mglkg-day 6.80E-02 (mg/kg*day)-I 2.44E-09

t,3,5-Tfimethylbenzene 1.06E-02 mg/L 3.63E-05 mg/kg-day -- (mg/kg-day)-I --

t,3-Dichlorobenzene 4.50E-03 mg/L 1,26E-05 mg/kg-day -- (mg/kg-day)-I -

1,4-Dichlorobenzene 6.42E-03 mg/L 1.44E-05 mg/kg-day 2.40E-02 (mg/kg-day)-I 3.45E-07

2-Butanone 7.10E-02 mglL 2.85E-06 mg/kg-day .....

2-Hexanone 2.00E-03 mgtL 3.22E-07 mg/kg-day ....

2-Methylnaphthalene 7.00E-04 mg/L 3,59E-06 mg/kg-day ....

_-Methyl-2-pentanone 2.90E-02 mg/L 4.16E-06 mg/kg-day -- (mg/kg.day)-I --

t_cenaphthene 2.00E-03 mg/L 9,62E-06 mg/kg-day .....

_,cenaphthylene 2.00E-03 mglL 1.02E-05 mg/kg-day ....

Acetone 1.65E+00 mg/L 3.40E-05 mg/kg-day ....

Aluminum 9.88E-01 mg/L 7.64E-05 mglkg-day ....

Antimony 1.43E-02 mg/L 5.63E-07 mg/kg-day ....

Arsenic 1.98E-02 mg/L 1.38E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.07E-06

Barium 2.70E-01 mglL 3.93E-06 mg/kg-day ....

Benzene 1.59E-02 mg/L 1.19E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 6.54E-07

Benzo(a)anthracene 1.00E-04 mg/L 3.43E-06 mg/kg-day 7.30E-01 (mg/kg-dey)-I 2.50E-06

Benzo(a)pyrene 1.00E-04 mg/L 4.48E-06 mglkg-day 7.30E+00 (mg/kg-day)-I 3.27E-05

Beryllium 1.41E-03 mgLL 3,37E-08 mg/kg-day ....

bis(2-ethylhexyl)phthalate 7.09E-03 mg/L 5.05E-04 mg/kg-day - (mg/kg-day)-I -

Bromodlchloromethane 7.10E-03 mg/L 1,29E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 7.99E-08

Cadmium 1.60E-02 mg/L 2.03E-07 mg/kg-day -- -

Carbondisulfide 7.53E-03 mg/L 4,25E-06 mg/kg-day ....

Chlorobenzene 6.07E-03 mg/L 8.94E-06 mglkg-day ....

Ch!oroethane 1.23E-02 mg/L 3.56E-06 mg/kg-day 2,90E-03 (mg/kg-day)-I 1.03E-08

Chloroform 7.44E-03 mglL 2.40E-06 mg/kg-day ....

Chloromethane 7.26E-03 mg/L 1.09E-06 mg/kg-day .....

3hromium 1,52E-01 mg/L 5,50E-06 mg/kg-dsy - -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

IScenarioTimeframe: Future

Hypothetical

Receptor Population: Resident
JRecaptorAge: Child

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical J Intake/ExposureConcentration CSF/Unit RiskMedium Point Route ofPotential Concern Value Units Cancer RiskI Value I Units Value 1 Units

Greundwater Groundwater DomesticUse Dermal Chromium(VI) 4,72E-0I mg/L 1.71E-05 mg/kg-day - -

(Cont.) (Cont.) of Groundwater (bathing/ c_s-1,2-Dichloroethene 5.55E-02 mg/L 2.99E-05 mg/kg-day -- -

(Cent,) showering) Cobalt 1.51E-02 mg/L 6.62E-07 mg/kg-day .....

(Cont.) Copper 1,24E-02 mg/L 1.37E-07 mg/kg-day .....

Cyanide 6.60E-02 mg/L 2.07E-06 mg/kg-day .....

Ethylbenzene 7.18E-03 mg/L 1.92E-05 mg/kg-day .....

Fluoranthene 1.80E-03 mg/L 3.34E-05 mg/kg-day -- -

Fluorene 1.00E-03 mg/L 6.18E-06 mg/kg-day - --

Hexachlorobutadiene 4.00E-04 mg/L 1.75E-06 mg/kg-day 7.80E-02 (mg/kg-day)-I 1.37E-07

Iron 1.70E+01 mg/L 1.52E-04 mg/kg-day -

Isopropyibenzene 5.50E-03 mg/L 2.78E-05 mg/kg-day -- -

Lead 7.38E-03 mglL 9.12E-08 mg/kg-day -

m,p-Xylene 1.32E-02 mg/L 3.84E-05 mg/kg-day -

Manganese 9.91E+00 mg/L 4.59E-04 mg/kg-day -

Mercury 4.40E-05 mg/L 1.59E-09 mg/kg_day -

Methylenechloride 9.90E-03 mg/L 1.60E-06 mg/kg-day 7.50E-03 (mg/kg-day)-I 1.20E-08

Methyl-T-Butyl-Ether 6.97E-03 mg/L 6,48E-07 mg/kg-day 1,80E-03 (mg/kg-day)-I 1.17E-09

Molybdenum 7.50E-02 mg/L 1.95E-06 mg/kg-day -

Naphthalene 3,35E-02 mg/L 8.40E-05 mg/kg-day 1.20E-01 (n_g/kg-day)-I 1.01E-05

n-Butylbenzene 2.40E-03 mg/L 1.22E-05 mg/kg-day (mg/kg-day)-t

Nickel 1.83E-01 mg/L 2.18E-06 mg/kg-day -

n-Propylbenzene 1.22E-02 mg/L 6.19E-05 mg/kg-day (mg/kg-day)-I

o-Xylene 6.86E-03 mg/L 1.75E-05 mg/kg-day -

Phenanthrene 2,00E-03 mg/L 1.66E-05 mg/kg-day -

Phenol 6.60E-03 mg/L 1.32E-06 mg/kg-day -

p-lsopropyltoluene 8.00E-04 mg/L 4,05E-06 mg/kg-day 0.O0E+00 (mg/kg-day)-I 0.00E+00

Pyrene 3.00E-03 mg/L 3.52E-05 mg/kg-day -

sec*Butylbenzene 5,00E-04 mg/L 2.53E-06 mg/kg-day (mg/kg-day)-I

Selenium 1.08E-02 mg/L 3.53E-07 mg/kg-day -

Silver 5.48E-03 mg/L 1.21E-07 mg/kg-day ....

Ted-Butanol 4.21E-01 mg/L 2.89E-05 mg/kg-day -- (mg/kg-day)-I

tert-Butylbenzene 3.00E-04 mg/L 1.52E-06 mg/kg-day -- (mg/kg-day)-I
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

IIscenario Timeframe: Future

Hypothetical

Receptor Population: Resident
Receptor Age: Child

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units ! Value I Units

Groundwater Groundwater DomesticUse Dermal Tetrachloroethene 5.84E-03 mg/L 1.02E-05 mg/kg-day 5,401::-01 (mg/kg-day)-I 5.49E-06

(Cont,) (Cont.) of Groundwater (bathing/ Thallium 8.12E-03 mg/L 2.94E-07 mg/kg-day - --

(Cont,) showering) Toluene 6.35E-03 mg/L 1.04E-05 mg/kg-day ....

(Cont.) lrans-1,2-Dichloroethene 1.16E-02 mg/L 2.02E-05 mg/kg-day -- (mg/kg-day)-1 --

Trichloroethene 1.00E+00 mglL 5.68E-04 mg/kg-day 4.00E-01 (mg/kg-day)-I 2.27E-04

Vanadium 2.85E-02 mg/L 1.39E-06 mg/kg-day ....

Vinylchloride 2.54E-02 mg/L 1.04E-05 mg/kg-day 7.20E-01 (mg/kg-day)-I 7.47E-06

Xylene(Total) 1.75E-02 mg/L 5.07E-05 mg/kg-day ....

Zinc 1.50E-01 mg/L 1.85E-06 mg/kg-day -- ..

-xl II 2.89E-O4
--xposurePointTotal II 2.81E-03

IIExp°sure MediumTotal II 2.81E-03

Air DomesticUse Inhalation 1,1,1-Trichloroethane 2.23E-02 mg/I 2.57E-05 mg/kg-day ....

of Groundwater (bathing/ 1,1,2-Trichloroethane 1.06E-02 mg/I 1.22E-05 mg/kg-day 5.60E-02 (mg/kg-day)-I 6.81E-07

indoors showering) 1,1-Dichlorethane 1,08E-01 mg/I 1.24E-04 mg/kg-day 5.701::-03 (mg/kg-day)-I 7.101::-07

1,1-Dichlorethene 5,89E-01 mg/I 6.78E-04 mg/kg-day ....

1,2,4-Trimethylbenzene 1.13E-02 mg/I 1.30E-05 mg/kg-day ....

1,2-Dichlorobenzene 1.34E-02 mg/I 1.54E-05 mg/kg-day ....

1,2-Dichlorethane 1,25E-02 mg/I 1.44E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I !.31E-06

1,2-Dichlorethene(Tota[) 2,94E-01 mg/I 3.38E-04 mg/kg-day - - -

1,2-Dichloropropane 1.00E-04 mg!l 1.15E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 7.82E-09

1,3,5-Trimethylbenzene 1.06E-02 mg/I 1.22E-05 mg/kg-day ....

1,3-Dichlorobenzene 4.50E-03 mg/I 5.18E-06 mg/kg-day ....

1,4-Dichlorobenzene 6.42E-03 mg/I 7.39E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 1.62E-07

2-Butanone 7,10E-02 mg/I 8.17E-05 mg/kg-day ....

2-Hexanone 2.00E-03 mg/I 2.30E-06 mg/kg-day ....

2-MethyINaphthalene 7.00E-04 mg/I 8.05E-07 mg/kg-day ....

4-Methy]-2-pentanone 2.90E-02 mg/I 3.34E-05 mg/kg-day ....

Acenaphthene 2,00E-03 mg/I 2.30E-06 mg/kg-day ....

Acenaphthylene 2,00E-03 mg/I 2.30E-06 mg/kg-day ....

Acetone 1.65E+00 mg/I 1.90E-03 mg/kg-day .....

Benzene 1,59E-02 mg/I 1.83E-05 mg/kg-day 2.70E-02 (mg/kg-day)-I 4.94E-07
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture

ReceptorPopulation: Resident

_eceptor Age: Child

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I intake/ExposureConcentration CSF/UnitRisk
Medium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Groundwater Air DomesticUse Inhalation Bromodichloromethane 7,10E-03 mg/I 8.17E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 5.07E-07

(Cont,) (Cont.) of Groundwater (bathing/ Carbondisulfide 7.53E-03 mg/I 8.66E-06 mg/kg-day - -

Indoors showering) Chlorobenzene 6.07E-03 mg/I 6.99E-06 mg/kg-day - --

(Cont.) (Cont.) Chloroethane 1.23E-02 mg/I 1.42E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 4.12E-08

Chloroform 7.44E-03 mg/I 8.56E-06 mg/kg-day 8.05E-02 (mg/kg-day)-I 6.89E-07

Chloromethane 7.26E-03 mg/I 8.35E-06 mg/kg-day - --

cis-1,2-Dichloroethene 5,55E-02 mg/I 6.39E-05 mg/kg-day (mg/kg-day)-I --

Cyanide 6.60E-02 mg/I 7.59E-05 mg/kg-day - --

Ethylbenzene 7,18E-03 mg/[ 8.27E-06 mg/kg-day - -

Fluorene 1.00E-03 mg/I 1,15E-06 mg/kg-day - --

Hexachlorobutadiene 4,00E-04 mg/I 4,60E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 3.59E-08

Isopropylbenzene 5.50E-03 mg/I 6.33E-06 mgtkg-day - -

m,p-Xylene 1.32E-02 mg/I 1.52E-05 mg/kg-day - --

MethyleneChloride 9.90E-03 mg/I 1,14E-05 mg!kg-day 1.65E-03 (mg/kg-day)-I 1.87E-08

Methyl-T-Butyl-ether 6.97E-03 mg/I 8,02E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 7.30E-09

Naphtha]ene 3.35E-02 rng/I 3.85E-05 rng/kg-day 1.20E-01 (mg/kg-day)-I 4.62E-06

n-Butylbenzene 2.40E-03 mg/I 2.76E-06 mg/kg-day - --

n-propylbenzene 1.22E-02 mg/I 1.41E-05 rng/kg-day - --

o-Xylene 6.86E-03 mg/I 7.89E-06 mg/kg-day - --

Phenanthrene 2.00E-03 mg/I 2,30E-06 mg/kg-day - --

Pyrene 3.00E-03 mg/I 3.45E-06 mg/kg-day ....

sec-Butylbenzene 5.00E-04 mg/I 5.75E-07 mg/kg-day - --

tert-Butylbenzene 3.00E-04 rng/I 3.45E-07 mg/kg-day - --

trans-l,2-Dichloroethene 1.16E-02 mg/[ 1.34E-05 mg/kg-day - -

Tetrachloroethene 5,84E-03 mg/I 6,73E-06 mg/kg-day 2.10E_02 (mg/kg-day)-I 1.41E-07

Toluene 6.35E-03 rng/[ 7.31E-06 mg/kg-day - -

Tdchloroethene 1.00E+00 rng/I 1.15E-03 rng/kg-day 4.00E-01 (mg/kg-day)-I 4,60E-04

Vinylchloride 2.54E-02 rngl[ 2.92E-05 mg/kg-day 3.10E-02 (rng/kg-day)-I 9.05E-07

Xylene(Total) 1,75E-02 mg/I 2.01E-05 mg/kg-da - _

ExposureRouteTotal It 4.71E-04

ExposurePointTotal tl 4.71E-04
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

IIReceptorPopulation: Resident
LIReceptorAge: Child

EPC Cancer RiskCalculations

Medium Exposure Exposure Exposure Chemical J Intake/ExposureConcentration I CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Air IndoorAir Inhalation 1,1,1-Trichloroethane 2.01E-03 mg/m3 1.11E-04 mg/kg-day - --

(Cont.) (Cont.) (Vaporintrusion) 1,1,2-Tdchloroethane 4.59E-05 rag/m3 2.53E-06 mg/kg-day 5.60E-02 (mg/kg-day)-I 1.42E-07

1,1-Dichlorethane 3.16E-03 rag/m3 1.75E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 9.95E-07

1,1-Dichlomthene 9.92E-02 rag/m3 5.48E-03 mgtkg-day - --

1,2,4-Trimethylbenzene 2.33E-04 mg/m3 1.29E-05 mg/kg-day - --

1,2-Dichlombenzene 9.49E-05 rag/m3 5.24E-06 mg/kg-day - --

1,2-Dichlorethane 7.70E-05 mgim3 4.25E-06 mg/kg-day 9.10E-02 (mg/kg-day)-I 3.87E-07

1,2-Diehlorethene(Total) 6.08E-03 rag/m3 3.36E-04 mg/kg-day ....

1,2-Dichloropropane 1.41E-06 rag/m3 7.77E-08 mg/kg-day 6.80E-02 (mg/kg-day)-I 5.28E-09

1,3,5-Trimethy[benzene 2.08E-04 mg/m3 1.15E-05 mg/kg-day - --

1,3-Dichlorobenzene 5.39[£-05 mglm3 2.98E-06 mg/kg-day - --

1,4-Dichlorobenzene 5.92E-05 mg/m3 3.27E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 7.19E-08

2-Butanone 2.35E-05 mg/m3 1.30E-06 mg/kg-day - --

2-Hexanone 1.31E-06 rag/m3 7.25E-08 mg/kg-day - --

2-MelhylNaphthalene 8.28E-07 mg/m3 4.57E-08 mg/kg-day - --

4-Methyl-2-pentanone 1.90E-05 mg/m3 1.05E-06 mg/kg-day - --

Acenaphthene 6.52E-07 mg/m3 3.60E-08 mg/kg-day - --

Acenaphthylene 6.52E-07 mg/m3 3.60E-08 mg/kg-day - --

Acetone 5.45E-04 rag/m3 3.01E-05 mg/kg-day - --

Benzene 5.01E-04 mg/m3 2J7E-05 mg/kg-day 2.70E-02 (mglkg-day)-I 7.47E-07

Bromodichloromethane 2.55E-05 mg/m3 1.41E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 8.74E-08

Carbondisulfide 1.61E-03 mg/m3 8.88E-05 mg/kg-day - --

Chlorobenzene 9.89E-05 rag/m3 5.46E-06 mg/kg-day - --

Chloroethane 1.47E-03 rng/m3 8.11E-05 mg/kg-day 2.90E-03 (mglkg-day)-I 2.35E-07

Chloroform 1.82E-04 rag/m3 1.01E-05 mg/kg-day 8.05E-02 (mg/kg-day)-I 8.10E-07

Chloromethane 5.88E-04 mg/m3 3.25E-05 mg/kg-day - --

cis-l,2-Dich]oroethene 1.15E-03 rag/m3 6.35E-05 mg/kg-day - (mg/kg-day)-I --

Cyanide 9.60E-05 mg/m3 5.30E-06 mg/kg-day - --

Ethy[benzene 2.48E-04 mg/m3 1.37E-05 mg/kg-day - --

Fluorene 1.34E-07 mg/m3 7.40E-09 mg/kg-day - --

Hexachlorobutadiene 9.57E-06 rag/m3 5.29E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 4.12E-08

Isopropylbenzene 2.12E-02 rag/m3 1.17E-03 mg/kg-day -
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TABLE F-8.4.4.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFuture

Receptor Population: Resident
Receptor Age: Child

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Air IndoorAir Inhalation "n,p-Xylene 4.52E-04 rag/m3 2.49E-05 mg/kg-day - --

(Cont.) (Cont.) (Cont,) (VaporIntrusion) VlelhyleneChloride 1.47E-04 rag/m3 8.11E-06 mg/kg-day 1,65E-03 (mg/kg-day)-I 1.33E-08

(Cont.) _lethyI-T-Butyi-ether 2,95E-05 mg/m3 1.63E-06 mg/kg-day, 9.10E-04 (mg/kg-day)-I 1.49E-09

_aphthalene 5.03E-05 rag/m3 2.78E-06 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.33E-07

_-Butylbenzene 9.94E-05 mg/m3 5,49E-06 mg/kg-day - --

1-propylbenzene 4,44E-04 rag/m3 2,_45E-05 mg/kg-day - --

_-Xyiene 1.73E-04 mg/m3 9.54E-06 mg/kg-day - --

Phenanthrene 1.75E-07 mg/m3 9.69E-09 mg/kg-day - -

Pyrene 6.77E-08 mg/m3 3.74E-09 mg/kg-day ....

sec-Butylbenzene 5.50E-08 mg/'m3 3.04E-09 mg/kg-day .....

lert-Butylbenzene !.30E-05 mg/m3 7,17E-07 mg/kg-day ....

[tans-1,2-Dichloroethene 9.43E-04 rag/m3 5.21E-05 mg/kg-day ....

Tetrachloroethene 4.75E-04 mg/m3 2.62E-05 mg/kg-day 2.10E-02 (mg/kg-day)-I 5.51E-07

Toluene 2,22E-04 mg/m3 1.22E-05 mg/kg-day ....

Tdchloroethene 5,23E-02 mg/m3 2.89E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 1.16E-03

Vinylchloride 5.47E-03 mg/m3 3,02E-04 mg/kg-day 3.10E-02 (mg/kg-day)-I 9.37E-06

Xylene(Total) 5.96E-04 mg/m3 3,29E-05 mg/kg-day - - ..

Ex_ II 117E-03
ExposurePointTotal II 1.17E-03

ExposureMediumTotal II 1.64E-03

VlediumTotal II 4.45E-03

Total of Receptor Hazards Across All Media II 4.50E-03

Notes:

-- Notapplicableor notavailable (mg/kg-day)-I 1/(Milligramsperkilogramper day)
CSF Cancerslopefactor mg/L Milligramsper liter

EPA U.S. EnvironmentalProtectionAgency mg/m3 Milligramsper cubic meter
EPC Exposurepointconcentration RAGS RiskAcceptanceGuidancefor Superfund

ft bgs Feet below groundsurface RME Reasonablemaximumexposure
mg/kg Milligrams per kilogram MOO Volatileorganiccompound

mg/kg-day Milligramsper kilogramper day
(a)See theVapor Intrusionto Indoor Air Evaluationfor determinationof themodeledindoorair concentration.
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

3cenario Timeframe: HypotheticalFutureRedeveioped

%ceptor Population: IndustrialWorker

_eceptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soil (0-8ft bgs) Soil Site Soil Ingestion 2-Methylnaphthalene 1.01E-02 mg/kg 3.53E-09 mg/kg-day -- -

4,4'-DDD 7.36E-03 mg/kg 2.57E-09 mg/kg-day 2.40E-01 (mg/kg-day)-I 6.17E-10

4,4'-DDT 2.30E-02 mg/kg 8.04E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 2.73E-09

4-Bromcphenyl-phenylether 2.00E-02 mg/kg 6.99E-09 mg/kg-day -- (mg/kg-day)-I

4-Chiorophenyl-phenylether 2.90E-02 mg/kg 1.01E-08 mg/kg-day -- (mg/kg-day)-1

4-Methyl-2-pentanone 2.79E-02 mg/kg 9.74E-09 mg/kg-day -- (mg/kg-day)-I

Acenaphthene 9.12E-03 mg/kg 3.19E-09 mg/kg-day -- -

Acenaphthylene 5.80E-03 mg/kg 2.03E-09 mgJkg-day - -

Acetone 1.20E-02 mg/kg 4.19E-09 mgtkg-day -- -

Aluminum 9.33E+03 mg/kg 3.26E-03 mg/kg-day -- -

Anthracene 9.13E-03 mg/kg 3.19E-09 mg/kg-day -- -

Antimony 5.61E+00 mg/kg 1.96E-06 mg/kg-day -- -

Aroclor-1260 6.66E-02 mg/kg 2.33E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 4.65E-08

Arsenic 5.94E+00 mg/kg 2.08E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 3.12E-06

Badum 1.30E+02 mg/kg 4.54E-05 mg/kg-day .....

Benzo(a)anthracene 2.03E-02 mg/kg 7.09E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.17E-09

Benzo(a)pyrene 2.89E-02 mg/kg 1.01E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 7.37E-08

Benzo(b)fluoranthene 1.81E-02 mg/kg 6.32E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.61E-09

Benzo(g,h,i)perylene 2.30E-02 mg/kg 8.05E-09 mg!kg-day .....

Benzo(k)fiuoranthene 1.65E-02 mg/kg 5.76E-09 mg/kg-day 7.30E-02 (mg/kg-day)-I 4.20E-10

Beryllium 2.50E+00 mg/kg 8.74E-07 mg/kg-day -- -

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 3.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-I 4.70E-10

Cadmium 4.92E+00 mg/kg 1.72E-06 mg/kg-day -- -

Carbazole 4.02E+00 mg/kg 1.40E-06 mg/kg-day 2.00E-02 (mg/kg-day)-I 2.81E-08

Carbondisulfide 2.00E-03 mg/kg 6.99E-10 mg/kg-day -- -

Chloroform 5.40E-03 mg/kg 1.89E-09 mg/kg-day -- -

Chromium 3.42E+01 mg/kg 1.19E-05 mg/kg-day -- -

Chrysene 2.23E-02 mg/kg 7.78E-09 mg/kg-day 7.30E-03 (mg/kg-day)-I 5.68E-11

Cobalt 1.01E+01 mg/kg 3.52E-06 mg/kg-day -- -

Copper 4.21E+01 mg/kg 1.47E-05 mg/kg-day ....

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 3.66E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 2.67E-08
Dibenzofuran 1.47E+00 mg/kg 5.14E-07 mglkg-day -- -
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

DScenario Hypothetical Redeveloped

Timeframe: Future

Receptor Population: IndustrialWorker
Receptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8ff bgs) Soil SiteSoil Ingestion Diethylphthalate 5.60E-02 mg/kg 1.96E-08 mg/kg-day -- (mg/kg-day)-I -

(Cont.) (Cont.) (Cont.) (Cont.) Dimethylphthalate 7.30E-02 mg/kg 2.55E-08 mg/kg-day -- (mg/kg-day)-I --

di-n-Butylphthalate 8.00E-02 mg/kg 2.80E-08 mg/kg-day -- (mg/kg-day)-I --

Ethylbenzene 8.35E-03 mg/kg 2.92E-09 mg/kg-day .....

Fluoranthene 2.05E-02 mg/kg 7.15E-09 mg/kg-day .....

Fluorene 1.14E-02 mg/kg 4.00E-09 mglkg-day .....

Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 8.00E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.84E-09

Iron 1.76E+04 mg/kg 6.15E-03 mg/kg-day .....

Lead 3.70E+01 mg/kg 1.29E-05 mg/kg-day .....

Manganese 5.09E+02 mg/kg 1.78E-04 mg/kg-day .....

Mercury 2.60E+00 mg/kg 9.09E-07 mg/kg-day .....

Molybdenum 2.O0E+00 mg/kg 6.98E-07 mg/kg-day .....

Naphthalene 9.49E-03 mg/kg 3.32E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.98E-10

Nickel 5.26E+01 mg/kg 1.84E-05 mg/kg-day .....

n-Nitroso-dipheny]amine 4.90E-02 mg/kg 1.71E-08 mg/kg-day 4.90E-03 (mg/kg-day)-I 8.39E-11

o-Xylene 2.25E-02 mg/kg 7.86E-09 mg/kg-day .....

Phenanthrene 2.11E-02 mg/kg 7.37E-09 mg/kg-day .....

Pyrene 2.68E-02 mg/kg 9.38E*09 mg/kg-day .....

;elenlum 6.20E-01 mg/kg 2.17E-07 mg/kg-day .....

Silver 4.71E+00 mg/kg 1.64E-06 mg/kg-day .....

Thallium 1.29E+00 mg/kg 4.52E-07 mg/kg-day ......

Toluene 7.59E-03 mg/kg 2.65E_09 mg/kg-day .....

Trichloroethene 5.00E-03 mg/kg 1.75E-09 mg/kg-day 4.00E-01 (mg/kg-day)-I 6.99E-10

Vanadium 3.74E+01 mgikg 1.31E-05 mg/kg-day .....

Xylene(Total) 2.16E-02 mglkg 7.55E-09 mg/kg-day .....

Zinc 7.54E+01 mg/kg 2.63E-05 mg/kg-day -- - ..

Ex_ II 331E-06
Dermal 2-Methylnaphthalene 1.01E-02 mgNg 2.3E-10 mg/kg-day .....

4,4'-DDD 7.36E-03 mg/kg 1.7E-10 mg/kg-day 2.40E-01 (mg/kg-day)-I 4.07E-11

4,4'-DDT 2,30E-02 mg/kg 1.6E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 5.41E-10

4-Bromopheny]-phenylether 2.00E-02 mg/kg 4.6E-10 mg/kg-day - (mg/kg-day)-I --

4-Chlorophenyl-phenylether 2.90E-02 mg/kg - mg/kg-day -- (mg/kg-day)-I

Alameda Point OU-2B RI Report Page 2 of 8

/ /," ,_



TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

IScenarioTimeframe: HypotheticalFutureRedeveleped
Receptor Population: IndustrialWorker
[Receptor Age: Adult

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Soil (0-8 ft bgs) Soil SiteSoil Dermal 4-Methyl-2-pentanone 2.79E-02 mg/kg 6.4E-10 mg/kg-day - (mg/kg-day)-I --

(Cont,) (Cont.) (Cont.) (Cont.) Acenaphthene 9.12E-03 mg/kg 2.7E-09 mg/kg-day ....

Acenaphthy]ene 5.80E-03 mg/kg 1.3E-10 mg/kg-day ....

Acetone 1.20E-02 mg/kg 2.8E-10 mg/kg-day .....

Aluminum 9.33E+03 mglkg 2.2E-05 mg/kg-day ......

Anthracene 9.13E-03 mg/kg 2.7E-09 mg/kg-day ....

Antimony 5.61E+00 mg/kg 1.3E-08 mg/kg-day ......

Aroclor-1260 6.66E-02 mg/kg 2.2E-08 mg/kg-day 2.00E+00 (mgtkg-day)-I 4.30E-08

Arsenic 5.94E+00 mg/kg 4.1E-07 mg/kg-day 1.50E+00 (mg/kg-day)-I 6.17E-07

Barium 1.30E+02 mg/kg 3.0E-07 mg/kg-day ......

Benzo(a)anthracene 2.03E-02 mg/kg 6.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.44E-09

Benzo(a)pyrene 2.89E-02 mg/kg 8.7E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 6.32E-08

Benzo(b)ftuoranthene 1.81E-02 mg/kg 5.4E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.96E-09

Benzo(g,h,i)perylene 2.30E-02 mg/kg 6,9E-09 mg/kg-day ....

Benzo(k)fiuoranthene 1.65E-02 mg/kg 4.9E-09 mglkg-day 7.30E-02 (mg/kg-day)-I 3.61E-10

Beryllium 2.50E+00 mgtkg 5,8E-09 mglkg-day ......

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 2.2E-09 mg/kg-day - (mg/kg-day)-I --

Cadmium 4.92E+00 mg/kg 1.1E-08 mg/kg-day ......

Carbazele 4.02E+00 mg/kg 9.3E-08 mg/kg-day 2.00E-02 (mg/kg-day)-I 1.85E-09

Carbondisulfide 2.00E-03 mg/kg 1,2E-09 mg/kg-day - --

Chloroform 5.40E-03 mg/kg 1.2E-10 mg/kg-day - --

Chromium 3.42E+01 mg/kg 7.9E-08 mgtkg-day .....

Chrysene 2.23E-02 mg/kg 6.7E-09 mgtkg-day 7.30E-03 (mg/kg-day)-I 4.87E-11

Cobalt 1.01E+01 mg/kg 2,3E-08 mg/kg-day ....

Copper 4.21E+01 mg/kg 9,7E-08 mg/kg-day ......

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 3.1E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 2.29E-08

Dibenzofuran 1.47E+00 mg/kg 3.4E-08 mg/kg-day ......

Diethylphthalate 5.60E-02 mg/kg 1.3E-09 mg/kg-day - (mg/kg-day)-I --

Dimethylphthalate 7.30E-02 mg/kg 1.7E-09 mg/kg-day - (mg/kg-day)-I --

di-n-Butylphthalate 8.00E-02 mg/kg 1.8E-09 mg/kg-day - (mg/kg-day)-I --

Ethylbenzene 8.35E-03 mg/kg 1.9E-10 mg/kg-day ....

Fluoranthene 2.05E-02 mg/kg 6.1E-09 mg/kg-day ....
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarioTimeframe: HypotheticalFutureRedeveloped

_eceptor Population: IndustriaIWorker

;_eceptor Age: Adult

EPC Cancer RiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/Unit Risk
Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8 ft bgs) Soil SiteSoil Dermal Fluorene 1.14E-02 mg/kg 3.4E-09 mg/kg-day ....

(Cont.) (Cont.) (Cont.) (Cont.) Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 6.9E-09 mg/kg-day 7.30E-01 (mglkg-day)-I 5.01E-09

Iron 1.76E+04 mgtkg 4.1E-05 mglkg-day ....

Lead 3,70E+01 mg/kg 8.5E-08 mg/kg-day ....

Manganese 5.09E+02 mg/kg 1.2E-06 mg/kg-day ....

Mercury 2,60E+00 mg/kg - mg/kg-day -- -

Molybdenum 2.00E+00 mg/kg 4.6E-09 mg/kg-day ....

Naphthalene 9.49E-03 mg/kg 2.8E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.42E-10

Nickel 5.26E+01 mg/kg 1.2E-67 mg/kg-day ......

n-Nitroso-diphenylamine 4.90E-02 mg/kg 1.1E-09 mg/kg-day 4.90E-03 (mg/kg-day)-I 5.54E-12

s-Xylene 2.25E-02 mg/kg 5,2E-10 mg/kg-day - -

Phenanthrene 2.11E-02 mg/kg 4.9E-10 mg/kg-day - -

Pyrene 2,68E-02 mg/kg 8.0E-09 mg/kg-day ....

Selenium 6.20E-01 mgfkg 1.4E-09 mg/kg-day ....

Silver 4.71E+00 mg/kg 1.1E-08 mg/kg-day ....

Thallium 1.29E+00 mg/kg - mg/kg-day ....

Toluene 7.59E-03 mg/kg 1.7E-10 mg/kg-day - -

Trichloroethene 5.00E-03 mg/kg 1.2E-!0 mg!kg-day 4.00E-g1 (mg/kg-day)-I 4.61E-11

Vanadium 3.74E+01 mg/kg 8.6E-08 mg/kg-day ....

Xylene(Total) 2.16E-02 mg/kg 6,0E-10 mg/kg-day ....
7inc 7.54E+01 mg/kg 1.7E-07 mg/kg-day ....

llEx_ II _03E.0,
IIExposurePaint Total II 4.08E-06

ExposureMediumTotal tl 4.08E.06

Air OutdoorAir Inhalation 2-Methylnaphthalene 7.12E-08 mg/m3 5.0E-09 mg/kg-day ....

(particulatesor 4,4'-DDD 5.57E-12 mglm3 3.9E-13 mg/kg-day 2.40E-01 (mg/kg-day)-I 9.35E-14

VOCs) 4,4'-DDT 1.74E-11 mglm3 1,2E-12 mg/kg-day 3.40E-01 (mg/kg-day)-I 4.14E-13

=4-Bromophenyl-phenylether 1.52E-11 mg/m3 1.1E-12 mg/kg-day ....

4-Chloropheny]-phenylether 2.20E-11 mg/m3 1,5E-12 mg/kg-day ....

4-Methyl-2-pentanone 1.12E-06 mg/m3 7.8E-08 mg/kg-day -. -

Acenaphthene 5.67E-08 mg/m3 3.5E-09 mg/kg-day ....
Acenaphthylene 3.22E-08 mg/m3 2.3E-09 mg/kg-day
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

;ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: IndustdalWorker

Receptor Age: Adult

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration CSF/UnitRisk
Medium Medium Point Route ofPotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soil (0-8 ft bgs) Air OutdoorAir Inhalation t_cetone 9.52E-07 mg/m3 6.7E-08 mg/kg-day ....

(Cont.) (Cont.) (Cont.) (particulatesor A.luminum 7.07E-06 mg/m3 4.9E-07 mg/kg-day - --

VOCs) t_nthracene 1.30E-08 mg/m3 9.1E-10 mg/kg-day ....

(Cont.) _,ntimony 4.25E-09 mg/m3 3.0E-10 mg/kg-day ....

_,roclor-1260 5.04E-11 rng/m3 3.5E-12 mg/kg-day 2.00E+00 (mg/kg-day)-I 7.05E-12

A.rsenic 4.50E-09 mg/m3 3.1E-10 mg/kg-day 1.50E+01 (mg/kg-day)-I 4.72E-09

3arium 9.84E-08 mg/m3 6.9E-09 mg/kg-day ....

3enzo(a)anthracene 1.54E-11 mg/m3 1.1E-12 mg/kg-day 7.30E-01 (rng/kg-day)-I 7.84E-13

3enzo(a)pyrene 2.19E-11 mg/m3 1.5E-12 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.12E-11

3enzo(b)fluoranthene 1.37E-11 mg/m3 9.6E-13 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.99E-13

3enzo(g,h,i)perylene 1.74E-11 mg/m3 1.2E-12 mg/kg-day ....

3enzo(k)tluoranthene 1.25E-11 mg/m3 8.7E-13 mg/kg-day 7.30E-02 (mg/kg-day)-I 6.37E-14

3eryllium 1.89E-09 mg/m3 1.3E-10 mg/kg-day 8.40E+00 (mg/kg-day)-I . 1.11E-09

3is(2-ethylhexyl)phthalate 7.27E-11 mg/m3 5.1E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 7.12E-14

Cadmium 3.72E-09 mg/m3 2.6E-10 mg/kg-day 6.30E+00 (mg/kg-day)-I 1.64E-09

Carbazole 3.04E-09 mg/m3 2.1E-10 mg/kg-day 2.00E-02 (mg/kg-day)-I 4.25E-12

Carbondisulfide 1.67E-06 mg/m3 1.2E-07 mg/kg-day ....

Chloroform 2.00E-06 mg/m3 1.4E-07 mg/kg-day 8.05E-02 (mg/kg-day)-I 1.13E-08

Chromium 2.59E-08 mg/m3 1.8E-09 mg/kg-day ....

3hrysene 1.69E-11 mg/m3 1.2E-12 mg/kg-day 7.30E-03 (mg/kg-day)-I 8.61E-15

Cobalt 7.63E-09 mg/m3 5.3E-10 mg/kg-day 9.80E+00 (mg/kg-day)-I 5.23E-09

Copper 3.19E-08 mg/m3 2.2E-09 mg/kg-day ....

Dibenzo(a,h)anthracene 7.93E-12 mg/m3 5.5E-13 mg/kg-day 7.30E+00 (mg/kg-day)-I 4.05E-12

Dibenzofuran 2.26E-06 mg/m3 1.6E-07 mg/kg-day - -

Diethylphthalate 4.24E-11 mg/m3 3.0E-12 mg/kg-day ....

Dimethylphthalate 5.53E-11 mg/m3 3.9E-12 mg/kg-day ....

di-n-ButylphthaLate 6.06E-11 mg/m3 4.2E-12 mg/kg-day --

Ethylbenzene 1.55E-06 mg/m3 1.1E-07 mg/kg-day --

--tuoranthene 1.55E-11 mg/m3 1.1E-12 mg/kg-day --

Fluorene 3.18E-08 mg/m3 2.2E-09 mglkg-day --

Indeno(1,2,3-cd)pyrene 1.73E-11 mg/m3 1.2E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 8.85E-I3
Iron 1.33E-05 mg/m3 9.3E-07 mg/kg-day -
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: IndustrialWorker
Receptor Age: Adult

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical IntakelExposureConcentration I CSF/Unlt Risk
Medium Medium Point Route of PotentialConcern Value Units CancerRisk

Value I Units I Value I Units

Soil (0-8ff bgs) Air OutdoorAir Inhalation Lead 2.80E-08 mg/m3 2.0E-09 mg/kg-day ......

(Cont.) (Cont.) (Cont.) (particulatesor !Manganese 3.86E-07 mg/m3 2.7E-08 mg/kg-day ......

VOCs) Viercury 1.97E-09 mg/m3 1.4E-10 mg/kg-day ......

(Cont.) Molybdenum 1.51E-09 mg/m3 1.1E-10 mg/kg-day ......

_aphthalene 2.21E-07 mg/m3 1.5E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 1.85E-09

Nickel 3.99E-08 mg/m3 2.8E-09 mg/kg-day .....

_-Nitroso-diphenylamine 3.71E-11 mg/m3 2.6E-12 mg/kg-day 4.90E-03 (mg/kg-day)-I 1.27E-14

_-Xy[ene 3.69E-06 mg/m3 2.6E-07 mg/kg-day ......

Phenanthrene 1.41E-08 mg/m3 9.9E-10 mg/kg-day ......

Pyrene 7.06E-09 mg/m3 4.9E-10 mg/kg-day ......

Selenium 4.70E-10 mg/m3 3.3E-11 mg/kg-day ....

Silver 3.57E-09 mg/m3 2.5E-10 mg/kg-day ......

Thallium 9.79E-10 mg/m3 6.8E-11 mg/kg-day ......

Toluene 1.90E-06 mg/m3 1.3E-07 mg/kg-day .....

Trichloroethene 1.52E-06 mg/m3 1.1E-07 mg/kg-day 4.00E-01 (mg/kg-day)-I 4.24E-08

Vanadium 2.83E-08 mg/m3 2.0E-09 mglkg-day ....

Xylene(Total) 3.54E-06 mg/m3 2.5E-07 mg/kg-day - --

Zinc 5.71E-08 mg/m3 4.0E-09 mg/kg-day - --

Exl fl 6.82E-08

ExposurePointTotal IJ 6.82E-08

ExposureMediumTotal I 6.82E-08

_edium Total II 4.14E-06
Groundwater Groundwater IndoorAir Inhalation 1,1,1-Trich]oroethane 2.01E-04 mg/m3 1.41E-05 mg/kg-day -- -

(Vapor Intrusion) 1,1,2-Trichloroethane 4.59E-06 mg/m3 3.20E-07 mg/kg-day 5.60E-02 (mg/kg-day)-I 1.79E-08
1,1-Dichlorethane 3.16E-04 mg/m3 2.21E-05 mg/kg-day 5.70E-03 (mg/kg-day)-l 1.26E-07
1,1-Dichlorethene 9.92E-03 mg/m3 6.93E-04 mg/kg-day -- -

1,2,4-Tdmethylbenzene 2.33E-05 mg/m3 1.63E-06 mg/kg-day ....

1,2-Dichlorobenzene 9.49E-06 mg/m3 6.63E-07 mg/kg-day -- -

1,2-Dichlorethane 7.70E-06 mg/m3 5.38E-07 mg/kg-day 9.10E-02 (mg/kg-day)-I 4.90E-08
1,2-Dichlorethene(Total) 6.08E-04 mg/m3 4.25E-05 mg/kg-day -- -

1,2-Dichloropropane 1.41E-07 mg/m3 9.83E-09 mg/kg-day 6.80E-02 (mg/kg-day)-I 6.68E-10
1,3,5-Trimethylbenzene 2.08E-05 mg/m3 1.46E-06 mg/kg-day ....
1,3-Dich]orobenzene 5.39E-06 mg/m3 3.77E-07 mg/kg-day -- -
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED IN DUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: IndustrieIWorker
Receptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/Unit Risk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Groundwater Groundwater IndoorAir Inhalation 1,4-Dichlcrobenzene 5.92E-06 mg/m3 4.14E-07 mg/kg-day 2.20E-02 (mglkg-day)-I 9.10E-09
(Cont.) (Cont,) (Cont.) (Vaporlntrusion) 2-Butanone 2.35E-06 mg/m3 1.64E-07 mg/kg-day -- -

(Cont,) 2-Hexanone 1.31E-07 rag/m3 9.17E-09 mg/kg-day ....
2-MethyINaphthalene 8.28E-08 rag/m3 5.78E-09 mg/kg-day - .-

4-Methyl-2-pentanone 1.90E-06 rag/m3 1.33E-07 mg/kg-day ....
Acenaphthene 5.52E-08 rag/m3 4.56E-09 mg/kg-day ....

Acenephthylene 6.52E-08 rag/m3 4.56E-09 mg/kg-day ....
" Acetone 5.45E-05 rng/m3 3.81E-06 mg/kg-day ....

Benzene 5.01E-05 mg/m3 3.50E-06 mg/kg-day 2.70E-02 (mg/kg-day)-I 9,45E-08
Bromedichloromethane 2.55E-06 rag/m3 1.78E-07 mg/kg-day 6.20E-02 (mg/kg-day)-I 1.11E-08
Carbondisulfide 1.61E-04 mg/m3 1,12E-05 mg/kg-day ....
Chlorcbenzene 9.89E-06 rag/m3 6.91E-07 mg/kg-day ....

Chloroethane 1.47E-04 mg/m3 1.03E-05 mg/kg-day 2,90E-03 (mg/kg-day)-I 2.98E-08

Chloroform 1.82E-05 mg/m3 1.27E-06 mg/kg-day 8.05E-02 (mg/kg-day)-I 1.03E-07
Chloromethane 5.88E-05 rag/m3 4.11E-06 mg/kg-day ....

cis-l,2-Dichloroethene 1.15E-04 rag/m3 8,03E-06 mg/kg-day -- (mg/kg-day)-I --
Cyanide 9.60E-06 mg/m3 6.71E-07 mg/kg-day -- -

Ethylbenzene 2.48E-05 mg/m3 1,74E-06 mg/kg-day ....
Fluorene 1.34E-08 mg/m3 9.37E-10 mg/kg-day ....

Hexachlorobutadiene 9.57E-07 mg/m3 6.69E-08 mg/kg-day 7.80E-02 (mg/kg-day)-I 5,22E-09
]sopropylbenzene 2.12E-03 rag/m3 1.48E-04 mg/kg-day ....
m,p-Xylene 4.52E-05 mg/m3 3.16E-06 mg/kg-day ....

MethyleneChloride 1.47E-05 mg/m3 1.03E-06 mg/kg-day 1.65E-03 (mg/kg-day)-I 1,69E-09
Methyl-T-Butyl-ether 2.95E-06 rag/m3 2.07E-07 mg/kg-day 9.10E-04 (mg/kg-day)-I 1.88E-10
Naphthalene 5.03E-06 mg/m3 3.51E-07 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.22E-08
n-Butylbenzene 9,94E-06 rag/m3 6.95E-07 mg/kg-day ....

n-propylbenzene 4.44E-05 mg/m3 3.10E-06 mg/kg-day ....
o-Xylene 1.73E-05 mg/m3 1.21E-06 mg/kg-day ....

Phenanthrene 1.75E-08 rag/m3 1,23E-09 mg/kg-day ....
Pyrene 6.77E-09 mg/m3 4,73E-10 mg/kg-day ....

sec-Butylbenzene 5.50E-09 mglm3 3.84E-10 mg/kg-day ....
tert-Butylbenzene 1.30E-06 mg/m3 9.08E-08 mg/kg-day - _

trans-1,2-Dichloroethene 9.43E-05 mg/m3 6.59E-06 mg/kg-day --

Tetrachioroethene 4,75E-05 mg/m3 3.32E-06 mg/kg-day 2.10E-02 (mg/kg-day)-I 6.97E-08
Toluene 2.22E-05 rag/m3 1.55E-06 mg/kg-day ....

Trichloroethene 5.23E-03 mg/m3 3,66E-04 mg/kg-day 4.60E-01 (mg/kg-day)-I 1,46E-04
Vinylchloride 5.47E-04 rag/m3 3.82E-05 mg/kg-day 1.60E-02 (mg/kg-day)-I 6.12E-07
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TABLE F-8.4.5.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: IndustrialWorker
Receptor Age: Aduit

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/UnitRiskMedium Medium Point Route ofPotentialConcern Value Units CancerRiskI Value I Units I Value I Units

G.... dwater Groundwater IndoorAir Inhal.(V,)Ixylene(Total) I 5.g6E-05 I mglm3 II 4._7E-o0I mg/kg-day I -- I - I -

(Cont.) (Cont.) (Cont.) ExposureRouteTotal II 1l_ E_04

II

ExposurePointTotal II 1.47E-04

ExposureMediumTotal I[ 1.47E-04

vlediumTotal II 1.47E-04

Total of ReceptorHazardsAcross All Media II 1.52E-04

Notes:

-- Notapplicableor not available

CSF Cancerslopefactor
EPA U.S. EnvironmentalProtectionAgency
EPC Exposurepointconcentration

ft bgs Feet belowground surface

mg/kg Milligramsper kilogram
mg/kg-day Milligramsper kilogramper day

(mgtkg-day)-I 1/(Milligramsper kilogramperday)
mg/L Milligramsper liter

mg/m3 Milligramsper cubic meter
RAGS Risk AcceptanceGuidancefor Superfund

RME Reasonablemaximumexposure
VOC Volatileorganic compound

(a)See the Vapor Intrusion to Indoor AirEvaluationfor determinationof the modeledindoorair concentration.
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetica!FutureRedeveloped

IIReceptorPopulation: ConstructionWorker
_lReceptorAge: Adult

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Medium Point Route ofPotentialConcern Value Units Cancer Risk! Value I Units Value I Units

Soil (0-8 ft bgs) Soil Site Soil Ingestion 2-Methylnaphthalene 1.01E-02 mg/kg 4.66E-10 mg/kg-day .....

4,4'-DDD 7.36E-03 mg/kg 3.3gE-10 mg/kg-day 2.40E-01 (mgrkg-day)-I 8.15E-11

4,4'-DDT 2.30E-02 mg/kg 1.06E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 3.61E-10

4-Bromophenyl-phenylether 2.00E-02 mg/kg 9.23E-10 mg/kg-day -- (mg/kg-day)-I --

4-Chlorophenyl-pheny]ether 2.90E-02 mgtkg 1.34E-09 mg/kg-day -- (mg/kg-day)-I --

4-Methyl-2-pentanone 2.79E-02 mg/kg 1.29E-09 mg/kg-day -- (mg/kg-day)-I --

Acenaphthene 9.I2E-03 mg/kg 4.21E-10 mg/kg-day ....

Acenaphthylene 5.80E-03 mg/kg 2.68E-10 mg/kg-day .....

Acetone 1.20E-02 mg/kg 5.54E-10 mg/kg-day .....

Aluminum 9.33E+03 mg/kg 4.30E-04 mg/kg-day .....

Anthracene 9.13E-03 mg/kg 4.21E-10 mg/kg-day .....

Antimony 5.61E+00 mg/kg 2.59E-07 mg/kg-day ......

Aroclor-1260 6.66E-02 mg/kg 3.07E-09 mg/kg-day 2.00E+00 (mg/kg-day)-I 6.14E-09

Arsenic 5.94E+00 mg/kg 2.74E-07 mg/kg-day 1.50E+00 (mg/kg-day)-I 4.11E-07

Badum 1.30E+02 mg/kg 5.99E-06 mg/kg-day .....

Benzo(a)anthracene 2.03E-02 mg/kg 9.35E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.83E-10

Benzo(a)pyrene 2.89E-02 mg/kg 1.33E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 9.73E-09

Benzo(b)fluoranthene 1.81E-02 mg/kg 8.34E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.09E-10

Benzo(g,h,i)perylene 2.30E-02 mg/kg 1.06E-09 mg/kg-day .....

Benzo(k)fluoranthene 1.65E-02 mg/kg 7.60E-10 mg/kg-day 7.30E-02 (mg/kg-day)-I 5.55E-11

Beryllium 2.50E+00 mg/kg 1.15E-07 mglkg-day ....

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 4.43E-09 mg/kg-day 1.40E-02 (mg/kg-day)-I 6.20E-11

Cadmium 4.92E+00 mg/kg 2.27E-07 mg/kg-day ....

Carbazole 4.02E+00 mg/kg 1.85E-07 mg/kg-day 2.00E-02 (mg/kg-day)-I 3.71E-09

Carbondisulfide 2.00E-03 mg/kg 9.23E-11 mg/kg-day ....

Chloroform 5.40E-03 mg/kg 2.49E-10 mg/kg-day ....

Chromium 3.42E+01 mg/kg 1.58E-06 mg/kg-day .....

Chrysene 2.23E-02 mg/kg 1.03E-09 mg/kg-day 7.30E-03 (mg/kg-day)-I 7.50E-12

Cobalt 1.01E+01 mg/kg 4.65E-07 mg/kg-day ....

Copper 4.21E+01 mg/kg 1.94E-06 mg/kg-day ....

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 4.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.53E-09
Dibenzofuran 1.47E+00 mg/kg 6.79E-08 mg/kg-day --
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

ReceptorPopulation: ConstructionWorker

ReceptorAge: Adult

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/UnitRiskMedium Medium Point Route of Potential Concern Value Units Cancer RiskI Value I Units I Value I Units

Soil (0-8ft bgs) Soil SiteSoil Ingestion Diethy[phtha]ate 5.60E-02 mg/kg 2.58E-09 mg/kg-day (mg/kg-day)-I

(Cont.) (Cont.) (Cont.) (Cont.) Dimethylphthalate 7.30E-02 mg/kg 3,37E-09 mg/kg-day (mg/kg-day)-I

di-n-Butytphtha]ate 8.00E-02 mg/kg 3,69E-09 mg/kg-day (mg/kg-day)-I

Ethylbenzene 8.35E-03 mg/kg 3.85E-10 mg/kg-day -

Fluoranthene 2.05E-02 mg/kg 9.44E-I0 mg/kg-day -

Fluorene 1,14E-02 mg/kg 5.28E-10 mg/kg-dey -

Indeno(1,2,3-cd)pyrene 2,29E-02 mg/kg 1.06E-09 mg/kg-day 7,30E-01 (mg/kg-day)-I 7.71E-10

Iron 1.76E+04 mg/kg 8.12E-04 mg/kg-day --

Lead 3.70E+01 mg/kg 1.70E-06 mg/kg-day -

Manganese 5.09E+02 mg/kg 2.35E-05 mg/kg-day - --

Mercury 2.60E+00 mg/kg 1.20E-07 mg/kg-day .....

Molybdenum 2.00E+00 mg/kg 9.22E-08 mg/kg-day ..... "

Naphthalene 9,49E-03 mg/kg 4.38E-10 mg/kg-day 1.20E-01 (mg/kg-day)-I 5.25E-11

Nickel 5.26E+01 mg/kg 2.43E-06 mg/kg-day ....

n-Nitroso-diphenylamine 4.90E-02 mg/kg 2.26E-09 mg/kg-day 4.90E-03 (mg/kg-day)-I 1.11E-11

o-Xylene 2.25E-02 mg/kg 1.04E-09 mg/kg-day ....

Phenanthrene 2.11E-02 mg/kg 9.72E-10 mg/kg-day .....

Pyrene 2.68E-02 mg/kg 1.24E-09 mg/kg-day .....

Selenium 6.20E-01 mg/kg 2,86E-08 mg/kg-day ....

Silver 4.71E+00 mg/kg 2.17E-07 mg/kg-day .....

Tha]fium 1,29E+00 mg/kg 5.96E-08 mg/kg-day .....

Toluene 7.59E-03 mg/kg 3.50E-10 mg/kg-day -- -

Trich]oroethene 5.00E-03 mg/kg 2.31E-! 0 mglkg-day 4.00E-01 (mg/kg-day)-I 9.23E-11

Vanadium 3.74E+01 mg/kg 1.73E-06 mg/kg-day -- -

Xytene(Total) 2,16E-02 mg/kg 9,97E-10 mg/kg-day -- -
Zinc 7.54E+01 mg/kg 3.48E-06 mg/kg-day -- - .=

ExI: II 4.37E-07

Dermal 2-Methylnaphthalene 1,01E-02 mg/kg 1,4E-11 mg/kg-day ....

4,4'-DDD 7.36E-03 mg/kg 1.0E-11 mg/kg-day 2.40E-01 (mg/kg-day)-I 2.44E-12

4,4'-DDT 2.30E-02 mg/kg 9,5E-11 mg/kg-day 3.40E-01 (mg/kg-day)-I 3.25E-11

4-Bromopheny]-phenylether 2.00E-02 mg/kg 2.8E-11 mg/kg-day -- (mg/kg-day)-I -

4-Chlorophenyl-phenylether 2.90E-02 mg/kg - mg/kg-day (mg/kg-day)-I ..
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: ConstructionWorker

Receptor Age: Adult

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/Unlt RiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value J Units J Value j Units

Soil(0-8"itbgs) Soil SiteSoil Dermal j4-Methyl-2-pentanone 2.79E-02 mg/kg 3.9E-11 mg/kg-day - (mg/kg-day)-I -

(Cont.) (Cont.) (Cont.) (Cont.) _,cenaphthene 9.12E-03 mg/kg 1.6E-10 mg/kg-day .....

Acenaphthylene 5.80E-03 mg/kg 8.0E-12 mg/kg-day .....

_,cetone 1.20E-02 mg/kg 1.7E-11 mg/kg-day .....

_,luminum 9.33E+03 mg/kg 1.3E-06 mg/kg-day - -

&nthracene 9.13E-03 mg/kg 1.6E-10 mg/kg-day ....

_.ntimony 5.61E+00 mg/kg 7.8E-10 mg/kg-day - --

&roclor-1260 6.66E-02 mg/kg 1.3E-09 mg/kg-day 2.00E+O0 (mg/kg-day)-I 2.58E-09

_rsenic 5.94E+00 mg/kg 2.5E-08 mglkg-day 1.50E+O0 (mg/kg-day)-I 3.70E-08

Barium 1.30E+02 mg/kg 1.8E-08 mg/kg-day - --

Benzo(a)anthracene 2.03E-02 mg/kg 3.6E-10 mg/kg-day 7.30E-01 (mg/kg-day)-I 2.66E-10

Benzo(a)pyrene 2.89E-02 mg/kg 5.2E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.79E-09

Benzo(b)fluoranthene 1,81E-02 mg/kg 3.3E-10 mglkg-day 7.30E-O1 (mg/kg-day)-I 2.37E-10

Benzo(g,h,i)perylene 2.30E-02 mg/kg 4.1E-10 mg/kg-day ....

Benzo(k)fluoranthene 1.65E-02 mg/kg 3.0E-10 mg/kg-day 7.30E-02 (mg/kg-day)-I 2.16E-1!

Beryllium 2.50E+00 mg/kg 3.5E-10 mg/kg-day ....

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 1.3E-10 mg/kg-day -- (mglkg-day)-I --

Cadmium 4.92E+00 mg/kg 6.8E-10 mg/kg-day .....

Carbazole 4.02E+00 mg/kg 5.6E-09 mg/kg-day 2.00E-02 (mg/kg-day)-I 1.11E-10

Carbondisulfide 2.00E-03 mg/kg 6.9E-11 mg/kg-day ....

Chloroform 5.40E-03 mg/kg 7.5E-12 mglkg-day ....

Chromium 3.42E+01 mg/kg 4.7E-09 mg/kg-day .....

Chrysene 2.23E-02 mg/kg 4.0E-10 mg/kg-day 7.30E-03 (mg/kg-day)-I 2.92E-12

Cobalt 1.01E+01 mg/kg 1.4E-09 mg/kg-day - --

Copper 4.21E+01 mg/kg 5.8E-09 mg/kg-day - -

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 1.9E-10 mglkg-day 7.30E+O0 (mg/kg-day)-I 1.38E-09

Dibenzofuran 1.47E+00 mg/kg 2.0E-09 mg/kg-day - -

Diethylphthalate 5.60E-02 mg/kg 7.7E-11 mg/kg-day -- (mg/kg-day)-I --

Dimethylphtha]ate 7.30E-02 mg/kg 1.0E-10 mg/kg-day -- (mg/kg-day)-I -

di-n-Butylphthalate 8.00E-02 mg/kg 1.1E-10 mg/kg-day -- (mg/kg-day)-I --

Ethylbenzene 8.35E-03 mg/kg 1.2E-11 mg/kg-day ....

Fluoranthene 2.05E-02 mg/kg 3.7E-10 mg/kg-day -- ..
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped I

/Receptor Population: ConstructionWorker

Receptor Age: Adult

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/Unit RiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8 ft bgs) Soil Site Soil Dermal Fluorene 1.14E-02 mg/kg 2.1E-10 mg/kg-day -

(Cont,) (Cont.) (Cont.) (Cont.) Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 4.1E-10 mg/kg*day 7.30E-01 (mg/kg-day)-I 3.0IE-10

Iron 1.76E+04 mg/kg 2.4E-06 mg/kg-day --

Lead 3.70E+01 mg/kg 5,1E-09 mg/kg-day --

Manganese 5.09E+02 mg/kg 7.1E-08 mg/kg-day --

Mercury 2.60E+00 mg/kg -- mg/kg-day --

Molybdenum 2.00E+00 mg/kg 2.8E-10 mg/kg-day --

Naphthalene 9.49E-03 mg/kg 1.7E-10 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.05E-11

Nickel 5.26E+01 mg/kg 7.3E-09 mg/kg-day -

n-Nitroso-diphenylamine 4.90E-02 mg/kg 6.8E-11 mg/kg-day 4.90E-03 (mg/kg-day)-I 3,32E-13

o-Xy[ene 2,25E-02 mg/kg 3.1E-11 mg/kg-day .....

Phenanthrene 2.11E-02 mg/kg 2,9E-I1 mg/kg-day .....

Pyrene 2.68E-02 mg/kg 4.8E-10 mg/kg-dey - -

Selenium 6.20E-01 mg/kg 8.6E-11 mg/kg-dny -- -

Silver 4,71E+00 mg/kg 6.5E-10 mg/kg-day - --

Thallium 1.29E+00 mg/kg -- mg/kg-day - --

Toluene 7,59E-03 mg/kg 1.0E-11 mg/kg-day - --

Trichloroethene 5.00E-03 mg/kg 6.9E-12 mg/kg-day 4.00E-01 (mg/kg-day)-I 2.77E-12

Vanadium 3,74E+01 mg/kg 5.2E-09 mg/kg-day --

Xylene(Total) 2,I6E-02 mg/kg 3.0E-11 mg/kg-day -

Zinc 7.54E+01 mg/kg 1.0E-08 mg/kg-day --

-_-xposureRouteTotal }l 4.58E-08

-xposure PointTotal Jl 4.83E-07

ExposureMediumTotal II 4.83E-07

Air OutdoorAir Inhalation 2-Methylnaphthalene 7.12E-08 mg/m3 2.0E-10 mg/kg-day --

(particulatesor 4,4'-DDD 5.57E-12 mg/m3 1,6E-14 mg/kg-day 2.40E-01 (mg/kg-day)-I 3.74E-15

VOCs) 4,4'-DDT 1.74E-11 mg/m3 4,9E-14 mg/kg-day 3.40E-01 (mg/kg-day)-I 1.66E-14

4-Bromophenyl-phenylether 1.52E-11 mg/m3 4.2E-14 mg/kg*day --

4-Chlorophenyl-phenylether 2.20E-11 mg/m3 6.1E-14 mg/kg-day --

4-Methyl-2-pentanone 1.12E-06 mg/m3 3.1E-09 mglkg-day --

Acenaphthene 5.07E-08 mg/m3 1.4E-10 mg/kg-day -

Acenaphthytene 3.22E-08 mg/m3 9.OE-11 mg/kg-day ..
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: ConstructionWorker

Receptor Age: Adult

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Sol] (0-8 ff bgs) Air OutdoorAir Inhalation Acetone 9.52E-07 mg/m3 2,7E-09 mg/kg-day -

(Cont,) (Cont.) (Cont.) (particulatesor Aluminum 7,07E-06 mg/m3 2.0E-08 mg/kg-day --

VOCs) Anthracene 1.30E-08 mg/m3 3.6E-11 mg/kg-day --

(Cont.) Antimony 4.25E-09 mg/m3 1.2E-11 mg/kg-day --

Aroclor-1260 5.04E-11 mg/m3 1.4E-13 mg/kg-day 2.00E+00 (mg/kg-day)-I 2.82E-13

Arsenic 4.50E-09 mg/m3 1.3E-11 mg/kg-day 1.50E+01 (mg/kg-day)-I 1.89E-10

Badum 9,84E-08 mg/m3 2.7E-10 mg/kg-day - --

Benzo(a)anthracene 1.54E-11 mg/m3 4.3E-14 mg/kg-day 7.30E-01 (mgfkg-day)-I 3.14E-14

Benzo(a)pyrene 2.19E-11 mg/m3 6.1E-14 mg/kg-day 7.30E+00 (mg/kg-day)-I 4.47E-13

Benzo(b)fiuoranthene 1.37E-11 mg/m3 3.8E-14 mg!kg-day 7.30E-01 (mg/kg-day)-I 2.79E-14

Benzo(g,h,i)perylene 1.74E-11 mg/m3 4,9E-14 mg/kg-day --

Benzo(k)fluoranthene 1.25E-11 mg/m3 3.5E-14 mg/kg-day 7.30E-02 (mg/kg-day)-I 2.55E-15

Beryllium 1.89E-09 mg/m3 5.3E-12 mg/kg-day 8.40E+00 (mg/kg-day)-I 4.45E-11

bis(2-ethyihexyl)phthalate 7.27E-11 mg/m3 2.0E-13 mg/kg-day 1.40E-02 (mg/kg-day)-I 2.85E-15

Cadmium 3.72E-09 mg/m3 1.0E-11 mg/kg-day 6.30E+00 (mg/kg-day)-I 6.56E-11

Carbazole 3.04E-09 mg/m3 8.5E-12 mg/kg-day 2.00E-02 (mglkg-day)-I 1.70E-13

Carbondisulfide 1.67E-06 mg/m3 4.7E-09 mg/kg-day .....

Chloroform 2,00E-06 mg/m3 5,6E-09 mg/kg-day 8.05E-02 (mg/kg-day)-I 4.50E-10

Chromium 2.59E-08 mg/m3 7.2E-11 mg/kg-day --

Chrysene 1,69E-11 mg/m3 4.7E-14 mg/kg-day 7.30E-03 (mg/kg-day)-I 3.44E-16

Cobalt 7.63E-09 mg/m3 2.1E-11 mg/kg-day 9.80E+00 (mg/kg-day)-I 2.09E-10

Copper 3.19E-08 mg/m3 8.9E-11 mg/kg-day -

Dibenzo(a,h)anthracene 7.93E-12 mg/m3 2.2E-14 mg/kg-day 7.30E+00 (mgikg-day)-I 1.62E-13

Dibenzofuran 2.26E-06 mgfm3 6.3E-09 mg/kg-day --

Diethylphthalate 4.24E-11 mg/m3 1.2E-13 mglkg-day --

Dimethylphthalate 5,53E-11 mg/m3 1.5E-13 mg/kg-day - --

di-n-Butylphthalate 6.06E-11 mg/m3 1.7E-13 mg/kg-day --

Ethylbenzene 1.55E-06 mg/m3 4.3E-09 mg/kg-day --

Fluoranthene 1.55E-11 mg/m3 4.3E-14 mg/kg-day --

Fluorene 3.18E-08 mg/m3 8.9E-11 mg/kg-day --

Indeno(1,2,3-cd)pyrene 1,73E-11 mg/m3 4.8E-14 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.54E-14
Iron 1.33E-05 mg/m3 3.7E-08 mg/kg-day -- __
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

SRioTimeframe:HypotheticalFutureRedeveloped.... l
eceptor Population: ConstructionWorker

Receptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical [ Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8ft bgs) Air OutdoorAir inhalation Lead 2.80E-08 mg/m3 7.8E-11 mg/kg-day ....

(Cont.) (Cont.) (Cont.) (particulatesor Manganese 3.86E-07 mg/m3 1.1E-09 mg/kg-day .....

VOCs) Mercury 1.97E-09 mg/m3 5.5E-12 mg/kg-day .....

(Cont.) Molybdenum 1.51E-09 mg/m3 4.2E-12 mg/kg-day .....

Naphthalene 2.2IE-07 mg/m3 6.2E-10 mg/kg-day 1.20E-01 (mg/kg-day)-I 7.41E-11

Nickel 3.99E-08 mg/m3 1.1E-10 mg/kg-day .....

n-Nitroso-diphenylamine 3.71E-11 mg/m3 1.0E-13 mg/kg-day 4.90E-03 (mg/kg-day)-I 5.09E-16

o-Xylene 3.69E-06 mg/m3 1.0E-08 mg/kg-day .....

Phenanthrene 1.41E-08 mg/m3 3.9E-11 mg/kg-day ....

Pyrene 7.06E-09 mg/m3 2.OE-11 mg/kg-day .....

Se[enlum 4.70E-10 mg/m3 1.3E-12 mg/kg-day ....

Silver 3.57E-09 mg/m3 1.0E-11 mg/kg-day .....

rhallium 9.79E-10 mg/m3 2.7E-12 mg/kg-day .....

roluene 1.90E-06 mg/m3 5.3E-09 mg/kg-day ....

I-dchloroethene 1.52E-06 mg/m3 4.2E-09 mg/kg-day 4.00E-01 (mglkg-day)-I 1.69E-09

Canadium 2.83E-08 mg/m3 7.9E:11 mg/kg-day .....

:<ylene(Total) 3.54E-06 mg/m3 9.9E-09 mg/kg-day .....
£inc 5.71E-08 mg/m3 1.6E-10 mg/kg-day - -- __

IIExI I1 2.73E-09
ExposurePointTotal II 2.73E-09

ExposureMediumTotal II 2.73E-09

Medium Total II 4.86E-07

Groundwater Groundwater IndoorAir Inhalation 1,1,1-Trichloroethane 2.29E-04 mg/m3 6.41E-07 mg/kg-day ....

(VaporIntrusion) 1,1,2-Trichloroethane 5.81E-06 mg/m3 1.62E-08 mglkg-day 5.60E-02 (mg/kg-day)-I 9,10E-10

1,1-Dichlorethane 3.45E-04 mg/m3 9.66E-07 mg/kg-day 5.70E-03 (mg/kg-day)-I 5.50E-09

1,1-Dichlorethene 1.06E-02 mg/m3 2.96E-05 mg/kg-day ....

1,2,4-Trimethylbenzene - mg/m3 - mg/kg-day - --

1,2-Dichlorobenzene 1.35E-05 mg/m3 3.77E-08 mg/kg-day .....

1,2-Dichlorethane 9.78E-06 mg/m3 2.73E-08 mg/kg-day 9.10E-02 (mg/kg-day)-I 2.49E-09

1,2-Dichlorethene(Total) 2.96E-04 mg/m3 8.27E-07 mg/kg-day ....

1,2-Dichloropropane 1.68E-07 rag/m3 4.70E-I0 mg/kg-day 6.80E-02 (mg/kg-day)-I 3.19E-11
il ,3,5-Trimethylbenzene -- rag/m3 -- mg/kg-day = ..
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeve]oped

Receptor Population: ConstructionWorker
Receptor Age: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnltRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Groundwater Groundwater IndoorAir Inhalation 1,3-Dichlorobenzene 5.79E-06 rag/m3 1.62E-08 mg/kg-day - -

(Cont.) (Cont.) (Cont.) (VaporIntrusion) !,4-Dichlorobenzene 8.27E-01 mg/m3 2.31E-03 mg/kg-day 2.20E-02 (mg/kg-day)-I 5.08E-05

(Cont.) 2-Butanone -- mg/m3 -- mg/kg-day - -

2-Hexanone -- mg/m3 -- mg/kg-day - -

2-MethylNaphthalene 1.55E-07 mg!m3 4.34E-10 mg/kg-day - -

4-Methyl-2-pentanone -- mg/m3 -- mg/kg-day - -

Acenaphthene 1.07E-07 mg/m3 2.99E-10 mg/kg-day - -

Acenaphthylene - mg/m3 - mg/kg-day - -

Acetone 6.83E-05 rag/m3 1.91E-07 mg/kg-day - -

Benzene 5.97E-05 mg/m3 1.67E-07 mg/kg-day 2.70E-02 (mg/kg-day)-I 4.51E-09

iBromodichloromethane 2.63E-06 rag/m3 7.35E-09 mg/kg-day 6.20E-02 (mg/kg-day)-I 4.56E-10

:Carbondisulfide 1.81E-04 mg/m3 5.06E-07 mg/kg-day - --

3hlorobenzene 1.26E-05 rag/m3 3.52E-08 mg/kg-day .....

3hloroethane - mg/m3 -- mg/kg-day 2.90E-03 (mg/kg-day)-I --

3hloroform 2.17E-05 mg/m3 6.07E-08 mg/kg-day 8.05E-02 (mg/kg=day)-I 4.88E-09

3hloromethane -- rag/m3 - mglkg-day - --

;is-1,2-Dichloroethene 1.28E-04 rag/m3 3.58E-07 mg/kg-day - (mg/kg-day)-I --

3yanlde -- rag/m3 -- mg/kg-day - --

Ethylbenzene 3.25E-05 rag/m3 9.09E-08 mglkg-day - --

--luorene 2.06E-08 mg/m3 5.76E-11 mg/kg-day - --

-lexachlorobutadiene 1.40E-06 mg/m3 3.91E-09 mg/kg-day 7.80E-02 (mg/kg-day)-I 3.05E-10

Isopropylbenzene 2.49E-05 rag/m3 6.96E-08 mg/kg-day ....

"n,p-Xylene 5.98E-05 mg/m3 1.67E-07 mg/kg-day ....

',4ethyleneChloride 1.68E-05 mglm3 4.70E-08 mg/kg-day 1.65E-03 (mg/kg-day)-I 7.73E-11

VlethyI-T-Butyl-ether -- mg/m3 -- mg/kg-day 9.10E-04 (mg/kg-day)-I

_laphthalene 7.42E-06 mg/m3 2.07E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.49E-09

1-Butylbenzene 1.09E-05 mg/m3 3.04E-08 mg/kg-day - -

7-propylbenzene 5.54E-05 mg/m3 1.55E-07 mg/kg-day - --

_-Xylene 2.38E-05 mg/m3 6.65E-08 mg/kg-day - -

_henanthrene 4.07E-08 mg/m3 1.14E-'i0 mg/kg-day - -

iPyrene 1.11E-08 rag/m3 3.10E-11 mg/kg-day - -

!sec-Bul 2.26E-06 mg/m3 6.33E-09 mg/kg-day -- -
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TABLE F-8.4.6.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: ConstructionWorker
Receptor Age: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value Units

Groundwater Groundwater IndoorAir Inhalation tert-Butylbenzeee 1.36E-06 rag/m3 3.80E-09 mg/kg-day - _ -

(Cont.) (Cont.) (Cont.) (VaporIntrusion) trans-l.2-Dichloroethene 1.18E-04 mg/m3 3.29E-07 mg/kg-day .....

(Cont.) Tetrachtoroethene 5.93E-05 rag/m3 1.66E-07 mg/kg-day 2.10E-02 (mg/kg-day)-I 3.48E-09

Toluene 2.81E-g5 rag/m3 7.86E-08 mg/kg-day ....

Tdchloroethene 6.23E-03 mg/m3 1.74E-05 mg/kg-day 4.00E-01 (mg/kg-day)-I 6.97E-06

Vinylchloride 5.58E-04 mg/m3 1.56E-06 mg/kg-day 1.60E-02 (mg/kg-day)-I 2.50E-08
Xylene(Total) 7.89E-05 mg/m3 2.21E-07 mg/kg-day

ExposureRouteTotal II 5.79E-05

ExposurePointTotal II 5.79E-05

ExposureMediumTotal II 5.79E-05'

Medium Total II 5.79E-05'
Totalof ReceptorHazardsAcross All Media Jl 5.83E.05

Notes:

-- Notapplicableor notavailable

CSF Cancerslopefactor

EPA U.S. EnvironmentalProtectionAgency

EPC Exposurepoint concentration

mg/L Milligramsper liter

mg/m3 Milligramspercubic meter

RAGS RiskAcceptanceGuidancefor Superfund
RME Reasonablemaximum exposure

MOO Volatile organiccompound

(a) See the Vapor Intrusionto IndoorAir Evaluationfor determinationof themodeledindoorair concentration.
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped 1

1Receptor Population: Resident
Receptor Age: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/UnltRiskMedium Point Route ofPotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Sail (0-8 ff bgs) Soil Site Soil ingestion 2-Methylnaphtha]ene 1.01E-02 mg/kg 4.74E-09 mg/kg-day .....

4,4'-DDD 7.36E-03 mg/kg 3.46E-09 mg/kg-day 2.40E-01 (mg/kg-day)-I 8.29E-10

4,4'-DDT 2.30E-02 mg/kg 1.08E-08 mg/kg-day 3.40E-01 (mg/kg-day)-I 3.67E-09

4-Bromophenyl-phenylether 2.00E-02 mg/kg 9.39E-09 mg/kg-day -- (mg/kg-day)-I --

4-Chlcrophenyl-phenylether 2,90E-02 mg/kg 1.36E-08 mg/kg-day -- (mg/kg-day)-I --

4-Methyl-2-pentanone 2,79E-02 mg/kg 1.31E-08 mg/kg-day -- (mg/kg-day)-I --

Acenephthene 9,12E-03 mg/kg 4.28E-09 mg/kg-day .....

Acenaphthylene 5,80E-03 mg/kg 2.72E-09 mg/kg-day .....

Acetone 1,20E-02 mg/kg 5.64E-09 mg/kg-day .....

Aluminum 9.33E+03 mg/kg 4.38E-03 mg/kg-day .....

Anthracene 9.13E-03 mg/kg 4.29E-09 mg/kg-day .....

Antimony 5.61E+00 mg/kg 2.63E-06 mg/kg-day ....

Aroclor-1260 6.66E-02 mg/kg 3.13E-08 mg/kg-day 2.00E+00 I (mg/kg-day)-I 6.26E-08

Arsenic 5.94E+00 mg/kg 2.79E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 4.19E-06

Barium 1.30E+02 mg/kg 6.10E-05 mg/kg-day .....

Benzo(a)anthracene 2.03E-02 mg/kg 9,52E-09 mg/kg-day 7.30E-01 I (mg/kg-day)-I 6.95E-09

Benzo(a)pyrene 2.89E-02 mg/kg 1,36E-08 mg/kg-day 7.30E+00 (mg/kg-day)-! 9.91E-08

Benzo(b)fluoranthene 1.81E-02 mg/kg 8,49E-09 mg/kg-day 7,30E-01 (mg/kg-day)-I 6.20E-09

Benzo(g,h,i)perylene 2.30E-02 mg/kg 1.08E-08 mg/kg-day - - -

Benzo(k)fluoranthene 1.65E-02 mg/kg 7.74E-09 mg/kg-day 7.30E-02 (mg/kg-day)-I 5.65E-10

Beryllium 2.50E+00 mg/kg 1.17E-06 mg/kg-day .....

bis(2-ethy]hexyl)phthalate 9.60E-02 mg/kg 4.51E-08 mg/kg-day 1.40E-02 (mg/kg-day)-I 6.31E-10

Cadmium 4,92E+00 mg/kg 2.31E-06 mg/kg-day ....

Carbazole 4.02E+00 mg/kg 1.89E-06 mg/kg-day 2.00E-02 (mg/kg-day)-I 3.77E-08

Carbondisulfide 2.00E-03 mg/kg 9.39E-10 mg/kg-day .....

Chloroform 5.40E-03 mg/kg 2.54E-09 mg/kg-day ....

Chromium 3.42E+01 mg/kg 1.60E-05 mg/kg-day .....

Chrysene 2.23E-02 mg/kg 1.05E-08 mg/kg-day 7,30E-03 (mg/kg-day)-I 7.64E-11

Cobalt 1.01E+01 mg/kg 4.73E-06 mg/kg-day ....

Copper 4.21E+01 mg/kg 1.98E-05 mg/kg-day .....

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 4.92E-09 mg/kg-day 7,30E+00 (mg/kg-day)-I 3.59E-08

Dibenzofuran 1.47E+00 mg/kg 6.91E-07 mg/kg-day .....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/Exposure Concentration I CSF/Unit Risk
Medium Point Route of Potential Concern Value Units Cancer RiskI Value I Units I Value I Units

Soil (0-8 ft bgs) Soil SiteSoil Ingestion !Diethylphthalate 5.60E-02 mg/kg 2.63E-08 mg/kg-day -- (mg/kg-day)-I --

(Cont.) (Cont.) (Cont.) (Cont.) Dimethylphthalate 7.30E-02 mg/kg 3.43E-08 mg/kg-day -- (mg/kg-day)-I --

;di-n-Butylphthalate 8.00E-02 mg/kg 3.76E-08 mg/kg-day -- (mg/kg-day)-I --

Ethylbenzene 8.35E-03 mg/kg 3.92E-09 mg/kg-day ....

--luoranthene 2.05E-02 mg/kg 9.61E-09 mg/kg-day ....

--[uorene 1.14E-02 mg/kg 5.37E-09 mg/kg-day .....

Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 1.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 7.85E-09

_lron 1.76E+04 mg/kg 8.27E-03 mg/kg-day .....

_ead 3.70E+01 mg/kg 1.74E-05 mg/kg-day ....

Vtanganese 5.09E+02 mg/kg 2.39E-04 mg/kg-day ....

iMercury 2.60E+00 mg/kg 1.22E-06 mg/kg-day ....

Vlolybdenum 2.09E+09 mg/kg 9.39E-07 mg/kg-day ....

_]aphthalene 9.49E-03 mg/kg 4.46E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 5.35E-10

_iekel 5.26E+01 mg/kg 2.47E-05 mg/kg-day .....

_-Nitroso-diphenylamine 4.90E-02 mg/kg 2.30E-08 mg/kg-day 4.90E-03 (mg/kg-day)-t !.13E-10

_-Xylene 2.25E-02 mg/kg 1.06E-08 mg/kg-day ....

=henanthrene 2.11E-02 mg/kg 9.90E-09 mg/kg-day ....

_yrene 2.68E-02 mg/kg 1.26E-08 mg/kg-day ....

Selenium 6.20E-01 mg/kg 2.91E-07 mg/kg-day ....

Silver 4.71E+00 mg/kg 2.21E-06 mg/kg-day ....

]-ha]lium 1.29E+00 mg/kg 6.07E-07 mglkg-day .....

I'oluene 7.59E-03 mg/kg 3.56E-09 mg/kg-day .....

]'richloroethene 5.00E-03 mg/kg 2.35E-09 mg/kg-day 4.00E-01 (mg/kg-day)-I 9.39E-I0

#anadium 3.74E+01 mg/kg 1.76E-05 mglkg-day ....

Xylene(Total) 2.16E-02 mg/kg 1.01E-08 mg!kg-day ....
Z nc 7.54E+01 mglkg 3.54E-05 mg/kg-day -- - _

ExposureRouteTotal II 4.46E-06

Dermal . 2-Methylnaphthalene II 1.01E-02 mg/kg 1.9E-10 mg/kg-day [ __.....

4,4'-DDD 7.36E-03 mg/kg 1.4E-10 mglkg-day 2.40E-01 (mg/kg*day)-I 3.31E-11
4,4'-DDT 2.30E-02 mg/kg 1.3E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 4.40E-10

4-Bromophenyl-phenylether 2.00E-02 mg/kg 3.7E-10 mg/kg-day (mg/kg_day)_1 --
4-Choropheny-phenylether 2.90E-02 mg/kg - mg/kg-day (mg/kg-day)-I --
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenario Timeframe: HypotheticalFutureRedeveloped

_eceptor Population: Resident

;:eceptorAge: Adult

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route ofPotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Soil(0-8 ft bgs) Soi_ SiteSoil Dermal 4-Methy]-2-pentanone 2.79E-02 mg/kg 5.2E-10 mg/kg-day -- (mg/kg-day)-I --

(Cont.) (Cont.) (Cont.) (Cont.) Acenaphthene 9.12E-03 mg/kg 2.2E-09 mg/kg-day .....

Acenaphthy]ene 5.80E-03 mg/kg 1.1E-10 mg/kg-day .....

Acetone 1.20E-02 mg/kg 2.2E-10 mg/kg-day .....

Aluminum 9.33E+03 mg/kg 1.7E-05 mg/kg-dey ......

Anthracene 9.13E-03 mg/kg 2.2E-09 mg/kg-day .....

Antimony 5.61E+00 mg/kg 1.1E-08 mg/kg-day .....

Aroclor-1260 6.66E-02 mg/kg 1.7E-08 mg/kg-day 2.00E+O0 (mg/kg-day)-I 3.49E-08

Arsenic 5.94E+00 mg/kg 3.3E-07 mg/kg-day 1.50E+O0 (mg/kg-day)-I 5.01E-07

Barium 1.30E+02 mg/kg 2.4E-07 mg/kg-day .....

Benzo(a)anthracene 2.03E-02 mg/kg 4.9E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.61E-09

Benzo(a)pyrene 2.89E-02 mg/kg 7.0E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 5.14E-08

Benzo(b)fluoranthene 1.81E-02 mg/kg 4.4E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.21E-09

Benzo(g.h.i)perylene 2.30E-02 mg/kg 5.6E-09 mg/kg-day .....

Benzo(k)fiuoranthene 1.65E-02 mg/kg 4.0E-09 mg/kg-day 7.30E-02 (mg/kg-day)-I 2.93E-10

Beryllium 2.50E+00 mg/kg 4.7E-09 mg/kg-day - -

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 1.8E-09 mg/kg-day -- (mg/kg-day)-I --

Cadmium 4.92E+00 mg/kg 9.2E-09 mg/kg-day - --

Carbazole 4.02E+00 mg/kg 7.5E-08 mg/kg-day 2.00E-02 (mg/kg-day)-I 1.51E-09

Carbondisulfide 2.00E-03 mg/kg 9.4E-10 mg/kg-day .....

Chloroform 5.40E-03 mg/kg 1.0E-IO mg/kg-day .....

Chromium 3.42E+01 mg/kg 6.4E-08 mg/kg-day .....

Chrysene 2.23E-02 mg/kg 5.4E-09 mg/kg-day 7.30E-03 (mg/kg-day)-I 3.96E-11

Cobalt 1.01E+01 mg/kg 1.9E-08 mg/kg-day .....

Copper 4.21E+01 mg/kg 7.9E-08 mg/kg-day .....

Dibenzo(a.h)anthracene 1.05E-02 mg/kg 2.6E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.86E-08

Dibenzofuran 1.47E+00 mg/kg 2.8E-08 mg/kg-day .....

Diethylphthalate 5.60E-02 mg/kg 1.0E-09 mg/kg-day -- (mg/kg-day)-I -

Dimethylphthalate 7.30E-02 mg/kg 1.4E-09 mg/kg-day -- (mg/kg-day)-'i --

di-n-Butylphthalate 8.00E-02 mg/kg 1.5E-09 mg/kg-day -- (mgtkg-day)-I --

Ethylbenzene 8.35E-03 mg/kg 1.6E-10 mg/kg-day .....

Fluoranthene 2.05E-02 mg/kg 5.0E-09 mg/kg-day ....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

ReceptorAge: Adult

EPC Cancer RiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSFIUnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soll (0-0 ff bgs) Soft SiteSoil Dermal Fluorene 1.14E-02 mg/kg 2.8E-09 mg/kg-day - --

(Cont.) (Cont.) (Cont.) (Cont.) Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 5.6E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.07E-09 :

Iron 1.76E+04 mg/kg 3.3E-05 mg/kg-day --

Lead 3.70E+01 mg/kg 6.9E-08 mgtkg-day -

Manganese 5.09E+02 mg/kg 9.5E-07 mg/kg-day ....

Mercury 2.60E+00 mg/kg mg/kg-day ....

Molybdenum 2.O0E+00 mg/kg 3.7E-09 mg/kg-day ....

Naphthalene 9.49E-03 mg/kg 2.3E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.77E-10

Nickel 5.26E+01 mg/kg 9.9E-08 mg/kg-day --

n-Nitroso-diphenylamine 4,90E-02 mglkg 9.2E-10 mg/kg-day 4.90E-03 (mg/kg-day)-I 4.50E-12

o-Xylene 2.25E-02 mg/kg 4.2E-10 mg/kg-day -

Phenanthrene 2,11E-02 mg/kg 4.0E-10 mg/kg-day -

Pyrene 2.68E-02 mg/kg 6.5E-09 mg/kg-day - -

Selenium 6.20E-01 mg/kg 1.2E-09 mg/kg-day - -

Silver 4.71E+00 mg/kg 8.8E-09 mg/kg-day --

Thallium 1.29E+00 mg/kg - mg/kg-day --

Toluene 7.59E-03 mg/kg 1.4E-10 mg/kg-day -

TricHoroethene 5,00E-03 mg/kg 9.4E-11 mg/kg-day 4.00E-01 (mg/kg-day)-I 3.75E-11

Vanadium 3.74E+01 mg/kg 7,0E-08 mg/kg-day -

Xylene(Total) 2.16E-02 mg/kg 4.0E-10 mg/kg-day .....

Zinc 7.54E+01 mg/kg 1.4E-07 mg/kg-day - _

Exp.Route Total 6.20E-07

=-xposurePointTotal II II 5.07E-06

Homegrown Ingestion 2-Methylnaphthalene 1.01E-02 mg/kg mg/kg-day - --

Produce 4,4'-DDD 7.36E-03 mg/kg 1,4E-10 mg/kg-day 2.4 _-01 (mg/kg-day)-I 3.37E-11

4,4'-DDT 2,30E-02 mg/kg 3.4E-10 mg/kg-day 3.4 "-01 (mg/kg-day)-I 1.15E-10

4-Bromophenyl-phenylether 2.00E-02 mg/kg 5.8E-10 mg/kg-day (mg/kg-day)-I --

4-Chlorophenyl-phenylether 2.90E-02 mg/kg 8.5E-10 mg/kg-day (mg/kg-day)-I --

4-Methyl-2-pentanone 2.79E-02 mg/kg mg/kg-day (mg/kg-day)-I -

Acenaphthene 9.12E-03 mg/kg mg/kg-day - -

Acenaphthylene 5,80E-03 mg/kg mg/kg-day - -

Acetone 1.20E-02 mg/kg mg/kg-day - --
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TABLEF-8.4.7.RME
EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Adult

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soil (0-8 ft bgs) Soil Homegrown Ingestion Aluminum 9.33E+03 mg/kg-day -- -

(Cont.) (Cont.) Produce (Cont.) Anthracene 9,13E-03 mg/kg-day -- -

(Cont.) Antimony 5.61E+00 mg/kg-day ....

Aroclor-1260 6.66E-02 1.8E-09 mg/kg-day 2.0( +00 (mg/kg-day)-I 3.68E-09

Arsenic 5.94E+00 1.OE-05 mg/kg-day 1.51 +00 (mg/kg-day)-I 1,55E-05

Barium 1,30E+02 -- mg/kg-day - --

Benzo(a)anthracene 2.03E-02 5.7E-10 mg/kg-day 7.3 !-01 (mg/kg-day)-I 4.17E-10

Benzo(a)pyrene 2,89E-02 5.4E-10 mg/kg-day 7.31 +00 (mg/kg-day)-I 3.95E-09

Benzo(b)fluoranthene 1,8IE-02 4.0E-10 mg/kg-day 7.3 i-01 (mg/kg-day)-I 2.93E-10

Benzo(g,h,i)perylene 2.30E-02 mg/kg-day -

Benzo(k)fluoranthene 1.65E-02 3.1E-10 mg/kg-day 7.3 i-02 (mg/kg-day)-I 2.23E-11

Beryllium 2.50E+00 -- mg/kg-day ....

bis(2-ethylhexyl)phthalate 9.60E-02 2.5E-11 mg/kg-day 1.4 _-02 (mg/kg-day)-I 3.45E-13

Cadmium 4.92E+00 1.1E-04 mg/kg-day ....

Carbazole 4.02E+00 4.0E-05 mg/kg-day 2.0 :--02 (mg/kg-day)-I 7.96E-07

Carbondisulfide 2.00E-03 mg/kg-day - --

Chloroform 5,40E-03 mg/kg-day - --

Chromium 3.42E+01 - mglkg-day ....

Chrysene 2.23E-02 6,3E-!0 mg/kg-day 7.3 ;-03 (mg/kg-day)-I 4.58E-12

Cobalt 1,01E+01 mg/kg-day ....

Copper 4,21E+01 -- mg/kg-day - --

Dibenzo(a,h)anthracene 1.05E-02 1.3E-10 mg/kg-day 7.3( +00 (mg/kg-day)-I 9.32E-10

Dibenzofuran 1.47E+00 mg/kg-day -- -

Diethylphthalate 5.60E-02 9,9E-07 mg/kg-day (mg/kg-day)-I --

Dimethylphthalate 7,30E-02 5.7E-07 mg/kg-day (mg/kg-day)-I --

di-n-Butylphthalate 8.00E-02 4.5E-09 mg/kg-day (mg/kg-day)-I --

Ethylbenzene 8.35E-03 mg/kg-day - --

Fluoranthene 2.05E-02 6.2E-10 mg/kg-day - --

Fluorene 1.14E-02 mg/kg-day - --

Indeno(1,2,3-cd)pyrene 2.29E-02 3.6E-10 mg/kg-day 7.3 [-01 (mg/kg-day)-I 2,66E-10

Iron 1.76E+04 mg/kg-dey ....

Lead 3,70E+0! mg/kg-day ....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value ! Units Value I Units

Soil (0-8 ft bgs) Soil Homegrown Ingestion Vlanganese 5.09E+02 mg/kg -- mg/kg-day .....

(Cont,) (Cont.) Produce (Cont.) _lercup/ 2.60E+00 mg/kg 7.0E-06 mg/kg-day - --

(Cont,) ',Aolybdeeum 2.00E+O0 mg/kg -- mg/kg-day - --

Naphthalene 9.49E-03 mg/kg - mg/kg-day 1.20E-01 (mg/kg-day)-I --

Nickel 5.26E+01 mg/kg 1.5E-04 mg/kg-day - --

1-Nitroso-diphenylamine 4.90E-02 mg/kg 4,7E-07 mg/kg-day 4.90E-03 (mg/kg-day)-I 2.31E-09

3-Xylene 2.25E-02 mg/kg - mg/kg-day ....

>henanthrene 2.11E-02 mg/kg - mg/kg-day ....

Pyrene 2.68E-02 mg/kg - mg/kg-day -- -

Selenium 6.20E-01 mg/kg 1,7E-06 mgfkg-day ....

Silver 4.71E+O0 mg/kg -- mg/kg-day - --

Thallium 1.29E+00 mg/kg -- mg/kg-day - --

Toluene 7.59E-03 mg/kg - mg!kg-day ....

"l'richloroethene 5.00E-03 mg/kg - mg/kg-day 4.00E-01 (mg/kg-day)-I --

Vanadium 3.74E+01 mg/kg - mg/kg-day .....

×ylene(Total) 2.16E-02 mg/kg - mg/kg-day .....
Zinc 7.54E+01 mg/kg 8.5E*04 mg/kg-day - -- ._

Ex_ II II 163E-05
[IExp.....PointTota, I1 II 163E-OS

---xr II II 214E-OS
Air OutdoorAir Inhalation 2-Methylnaphthalene 7.12E-08 mg/m3 6.7E-09 mg/kg-day ....

(parLiculateeor ¢,4'-DDD 5.57E-12 mg/m3 5,2E-13 mg/kg-day 2.41 1-01 (mg/kg-day)-I 1.25E-13

VOCs) ¢,4'-DDT 1.74E-11 mg/m3 1.6E-12 mg/kg-day 3.41 1-01 (mgikg-day)-I 5.54E-13

4-Bromophenyl-phenylether 1.52E-11 mg/m3 1,4E-12 mg/kg-day

¢-ChJorophenyl-phenylether 2.20E-11 mglm3 2.1E-12 mg/kg-day --

_--Methyl-2-pentanone 1.12E-06 mg/m3 1,0E-07 mg/kg-day --

_,cenaphthene 5.07E-08 mg/m3 4.7E-09 mg/kg-day --

_,cenaphthylene 3,22E-08 mg/m3 3.0E-09 mg/kg-day --

_,cetone 9.52E-07 mg/m3 8.9E-08 mg/kg-day -

_luminum 7,07E-06 mglm3 6.6E-07 mg/kg-day --

&nthracene 1,30E-08 mg/m3 1.2E-09 mg/kg-day --

t_ntimony 4.25E-09 mg/m3 4,0E-10 mg/kg-day ....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeve]oped

Receptor Population: Resident
Receptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical |ntake/ExposureConcentration I CSF/UnitRiskMedium Point Route ofPotentialConcern Value Units CancerRisk
Value I Units I Value I Units

Soil (0-8ft bgs) Air OutdoorAir Inhalation Aroclor-1260 4.7E-12 mg/kg-day 2.00E+00 (mg/kg-day)-I 9.44E-12

(Cont.) (Cont.) (Cont.) (particulatesor Arsenic 4.2E-10 mglkg-day 1.50E+01 (mg/kg-day)-I 6.32E-09

VOCs) Barium 9.2E-09 mg/kg-day .....

(Cont.) Benzo(a)anthracene 1.4E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.05E-12

Benzo(a)pyrene 2.0E-12 mg/kg-day 7.30E+00 (mg/kg-day)-I 1.49E-11

Benzo(b)tluoranthene 1.3E-12 mg/kg-day 7.30E-01 (mglkg-day)-I 9.35E-13

Benzo(g,h,i)perylene 1.6E-12 mg/kg-day .....

Benzo(k)fluoranthene 1.2E-12 mg/kg-day 7.30E-02 (mg/kg-day)-I 8.53E-14

Beryllium 1.8E-10 mg/kg-day 8.40E+00 (mg/kg-day)-I 1.49E-09

bis(2-ethylhexyl)phthalate 6.8E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 9.53E-14

Cadmium 3.5E-10 mg/kg-day 6.30E+00 (mg/kg-day)-I 2.19E-09

Carbazole 2.8E-10 mglkg-day 2.00E-02 (mg/kg-day)-I 5.70E-12

Carbondisulfide 1.6E-07 mg/kg-day .....

Chloroform 1.9E-07 mg/kg-day 8.05E-02 (mg/kg-day)-I 1.51E-08

Chromium 2.4E-09 mg/kg-day .....

Chrysene 1.6E-12 mg/kg-day 7.30E-03 (mg/kg-day)-I 1.15E-14

Cobalt 7.1E-10 mg/kg-day 9.80E+00 (mg/kg-day)-I 7.00E-09

Copper 3.0E-09 mg/kg-day - --

Dibenzo(a,h)anthracene 7.4E-13 mg/kg-day 7.30E+00 (mg/kg-day)-I 5.42E-12

Dibenzofuran 2+1E-07 mg/kg-day - --

Diethylphtha[ate 4.0E-12 mg/kg-day .....

Dimethylphthalate 5.2E-12 mg/kg-day .....

di-n-Butylphthalate 5.7E-12 mg/kg-day .....

Ethylbenzene 1.4E-07 mg/kg-day .....

Fluoranthene 1.5E-12 mg/kg-day .....

Fluoreee 3.0E-09 mg/kg-day .....

lndeno(l,2,3-cd)pyrene 1.6E-12 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.18E-12

Iron 1.2E-06 mg/kg-day .....

Lead 2.6E-09 mg/kg-day .....

Manganese 3.6E-08 mg/kg-day ......

Mercury 1.8E-10 mg/kg-day .....

Molybdenum 1.4E-10 mg/kg-day ....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveioped

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRisk
Medium Medium Point Route of Potential Concern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8ft bgs) Air OutdoorAir Inhalation Naphthalene 2.21E-07 mg/m3 2.1E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 2.48E-09

(Cont.) (Cont.) (Cont.) (particulatesor Nickel 3.99E-08 mg/m3 3.7E-09 mg/kg-day --

VOCs) n-Nitroso-diphenylamine 3.71E-11 mg/m3 3.5E-12 mg/kg-day 4.90E-03 (mg/kg-day)-I 1.70E-14

(Cont,) o-Xylene 3.69E-06 mg/m3 3.4E-07 mg/kg-day --

Phenanthrene 1.41E-08 mg/m3 1.3E-09 mg/kg-day --

Pyrene 7.06E-09 mg/m3 6.6E-10 mg/kg-day ....

Selenium 4.70E-10 mg/m3 4.4E-11 mg/kg-day ....

Silver 3.57E-09 mg/m3 3.3E-10 mg/kg-day --

Thallium 9.79E-10 mg/m3 9.2E-11 mg/kg-day --

Toluene 1.90E-06 mg/m3 1.8E-07 mg/kg-day --

Trichloroethene 1.52E-06 mg/m3 1.4E-07 mg/kg-day 4.00E-01 (mg/kg-day)-I 5.67E-08

Vanadium 2.83E-08 mg/m3 2.7E-09 mg/kg-day --

Xylene(Total) 3.54E-06 mg/m3 3.3E-07 mg/kg-day --
Zinc 5.71E-08 mg/m3 5.3E-09 mg/kg-day --

_XF II 9.13E-08

--xposurePointTotal II 9.13E-08

llExp°sure MedlumTotal II 9.13E-08

MediumTotal II 2A5E-05

Groundwater Groundwater Domestic Use Ingestion 1,1,1-Trichloroethane 2.23E-02 mg/L 2.10E-04 mg/kg-day --

of Groundwater 1,1,2-Trichloroethane 1.06E-02 mg/L 9.93E-05 mg/kg-day 5.7 (mgfkg-day)-I 5.66E-06

1,1-Dichlorethane 1.08E-01 mg/L 1.02E-03 mg/kg-day 5.7 (mg/kg-day)-1 5.79E-06

1,1-Dichlorethene 5.89E-01 mg/L 5.53E-03 mg/kg-day -

1,2,4-Trimethylbenzene 1.13E-02 mglL 1.06E-04 mg/kg-day (mg/kg-day)-I

1,2-Dichlorobenzene 1.34E-02 mg/L 1.26E-04 mg/kg-day (mg/kg-day)-I

1,2-Dichlorethane 1.25E-02 mg/L 1.17E-04 mg/kg-day 9.1 (mg/kg-day)-I 1.07E-05

1,2-Dichlorethene(Total) 2.94E-01 mg/L 2.76E-03 mg/kg-day -

1,2-Dichloropropane 1.00E-04 mg/L 9.39E-07 rng/kg-day 6.8 (mg/kg-day)-1 6.39E-08

1,3,5-Trimethylbenzene 1.06E-02 mgtL 9.98E_05 mg/kg-day (mg/kg-day)-I

1,3-Dichlorobenzene 4.50E-03 mg/L 4.23E-05 mg/kg-day (mg/kg-day)-I

1,4-Dichlorobenzene 6.42E-03 mg/L 6.03E-05 mg/kg-day 2,4 (mg/kg-day)-I 1.45E-06

2-Butanone 7.10E-02 mg/L 6.67E-04 mg/kg-day - --

2-Hexanone 2.00E-03 mg/L 1.88E-05 mg/kg-day - --
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

F_eceptorAge: Adult

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical t Intake/ExposureConcentration I CSFIUnitRiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value ! Units ! Value I Units

Groundwater Groundwater DomesticUse Ingestion 2-Methylnaphthalene 7.00E-04 mg/L 6.58E-06 mgikg-day .....

(Cont.) (Cont._ of Groundwater (Cant,) 4-Methyl-2-pentanone 2.90E-02 mg/L 2.72E-04 mg/kg-day -- (mg/kg-day)-I --

(Cont.) Acenaphthene 2.00E-03 mg/L 1.88E-05 mg/kg-day ....

Acenaphthyiene 2,09E-03 mg/L 1.88E-05 mg/kg-day .....

Acetone 1.65E+00 mg/L 1.55E-02 mg/kg-day .....

Aluminum 9.88E-01 mg/L 9.28E-03 mg/kg-day .....

Antimony 1.43E-02 mg/L 1.34E-04 mg/kg-day .....

Arsenic 1.98E-02 mg/L 1,86E-04 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.79E-04

Barium 2.70E-01 mg/L 2,53E-03 mg/kg-dey ....

Benzene 1.59E-02 mg/L 1.49E-04 mg/kg-day 5.50E-02 (mgJkg-day)-I 8.21E-06

Benzo(a)anthracene 1.00E-04 mg/L 9.39E-07 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.86E-07

Banzo(a)pyrene 1.00E-04 mg/L 9.39E-97 mg/kg-day 7.30E+09 (mg/kg-day)-I 6.86E-06

Beryllium 1.41E-03 mg/L 1.33E-05 mg/kg-day .....

bis(2-ethy]hexyl)phthalate 7.09E-03 mg/'L 6.66E-05 mg/kg-day 1.40E-02 (mg/kg-day)-I 9.33E-07

Bromodichloromethane 7.10E-03 mg/L 6.67E-05 mg/kg-day 6.20E-02 (mg/kg-day)-I 4.14E-06

Cadmium 1.60E-02 mg/L 1.50E-04 mg/kg-day .....

Carbondisulfide 7.53E-03 mg/L 7.07E-05 mg/kg-day .....

Chlorobenzene 6.07E-03 mg/L 5.71E-05 mg/kg-day .....

Chlnroethane 1.23E-02 mg/L 1.16E-04 mg/kg-day 2.90E-03 (mg/kg-day)-I 3.36E-07

Ch]aroform 7.44E-03 mg/L 6.99E-05 mg/kg-day .....

Chloromethane 7.26E-03 mg/L 6.82E-05 mg/kg-day .....

Chromium 1.52E-01 mg/L 1.43E-03 mg/kg-day .....

Chromium(Vl) 4.72E-01 mg/L 4.43E-03 mg/kg-day .....

cis-1,2-Dichloroethene 5.55E-02 mg/L 5.21E-04 mg/kg-day .....

Cobalt 1.51E-02 mg/L 1.42E-04 mg/kg-day .....

Copper 1.24E-02 mg/L 1.16E-04 mg/kg-day ....

Cyanide 6,60E-02 mgtL 6.20E-04 mg/kg-day ......

Ethylbenzene 7.18E-03 mg/L 6.75E-05 mg/kg-day .....

Fluoranthene 1.80E-03 mg/L 1.69E-05 mg/kg-day .....

Fluorene 1.00E-03 mg/L 9.39E-06 mg/kg-day ....

m,p-Xylene 1.32E-02 mg/L 1.24E-04 mg/kg-day .....

Manganese 9.91E+00 mg/L 9.31E-02 mg/kg-day .....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer Risk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRisk! Value I Units Value I Units

Groundwater Groundwater DomesticUse Ingestion Mercury 4.40E-05 mg/L 4.13E-07 mg/kg-day .....

(Cont.) (Cont.) ofGroundwater (Cont.) Methylenechloride 9.90E-03 mg/L 9.30E-05 mg/kg-day 7.50E-03 (mg/kg-day)-I 6.98E-07

(Cont.) Methyl-T-Butyl-Ether 6.97E-03 mg/L 6.55E-05 mg/kg-day 1.80E~03 (mg/kg-day)-I 1.18E-07

Molybdenum 7.50E-02 mg/L 7.04E-04 mg/kg-day .....

Naphthalene 3.35E-02 mg/L 3.15E-04 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.77E-05

in-Butylbenzene 2.40E-03 mg/L 2.25E-05 mgtkg-day -- (mg/kg-day)-'_ --

_lickel 1.83E-01 mg/L 1.72E-03 mg/kg-day ....

_-Propylbenzene 1.22E-02 mg/L 1.15E-04 mg/kg-day -- (mg/kg-day)-I --

>Xylene 6.86E-03 mg/L 6.44E-05 mg/kg-day ....

Phenanthrene 2.00E-03 mg/L 1.88E-05 mg/kg-day ....

Phenol 6.60E-03 mg/L 6.20E-05 mg/kg-day - --

p-lsopropyltoluene 8.00E-04 mg/L 7.5I E-06 mg/kg-day -- (mg/kg-day)-I --

Pyrene 3.00E-03 mg/L 2.82E-05 mg/kg-day ....

sec-Sutylbenzene 5.00E-04 mg/L 4.70E-06 mg/kg-day -- (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 1.01E-04 mg/kg-day .....

Silver 5.48E-03 mg/L 5.14E-05 mg/kg-day .....

Tert-Butanol 4.21E-01 mg/L 3.95E-03 mg/kg-day -- (mg/kg-day)-I --

lert-Sutylbenzene 3.00E-04 mg/L 2.82E-06 mg/kg-day -- (mg/kg-day)-I --

Tetrach]oroethene 5.84E-03 mg/L 5.49E-05 mg/kg-day 5.40E-01 (mg/kg-day)-1 2.96E-05

Thallium 8.12E-03 mg/L 7.62E-05 mg/kg-day ....

Toluene 6.35E-03 mg/L 5.96E-05 mg/kg-day ....

trans-l,2-Dichloroethene 1.16E-02 mgFL 1.09E-04 mg/kg-day - (mg/kg-day)-I --

Trichloroethene 1.00E+00 mg/L 9.40E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 3.76E-03

Vanadium 2.85E-02 mg/L 2.68E-04 mg/kg-day .....

Vinylchloride 2.54E-02 mg/L 2.38E-04 mg/kg-day 7.20E-01 (mg/kg-day)-I 1J2E-04

Xylene(Total) 1.75E-02 mg/L 1.64E-04 mg/kg-day .....

Zinc 1.50E-01 mgfL 1.41E-03 mg/kg-d_ -- - ..

:xposureRouteTotal II 4.32E-03

Dermal 1,1,1-Trichloroethane 2.23E-02 ,l mg/L 1.87E-05 mg/kg-day 5.7---020E - "
(bathing/ 1,1,2-Trichloroethane 1.06E-02 mg/L 3.33E-06 mg/kg-day (mg/kg-day)-I 1.90E-07

showering) 1,1-Dichlorethane 1.08E-01 mgiL 4.70E-05 mg/kg-day 5.70E-03 (mg/kg-day)-I 2.68E-071,1-Dchorethene 5.89E-01 mg/L 4.59E-04 mg/kg-day - --
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

[Scenario Hypothetical RedeveEoped

Timeframe: Future

Receptor Population: Resident
[ReceptorAge: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Groundwater DomesticUse Dermal 1,2,4-Trimethylbenzene mg/t. 5.24E-05 mg/kg-day -- (mg/kg-day}-I --

(Cent.) (Cont.) of Groundwater (bathing/ 1,2-Dichlorobenzene mg/L 4.32E-85 mg/kg-day -- (mg/kg-day)-I --

(Cont.) showering) 1,2-Dichlorethane mg/L 3.27E-06 mg/kg-day 9.10E-02 (mg/kg-day)-I 2.97E-07

(Cont.) 1,2-Dichloretbene(Total} mg/L 2.15E-04 mg/kg-day ....

1,2-Dichloropropane mg/L 4.86E-08 mg/kg-day 6.80E-02 (mg/kg-day)-I 3.31E-09

1,3.5-Trlmethylbenzene mg/L 4.92E-05 mg/kg-day - (mg/kg-day)-I --

1,3-Dichlorobenzene mg/L 1,71E-05 mg/kg-day - (mg/kg-day)-I --

1,4-Dichlorobenzene mg/L 1,95E-05 mg/kg-day 2.40E-02 (mg/kg-day)-I 4.68E-07

2-Butanone mg/L 3.86E-06 mg/kg-day - • --
2-Hexanone mg/I 4.36E-67 mg/kg-day - --

2-Methylnaphthalene mg/L 4.87E-06 mg/kg-day ....

4-Methyl-2-pentanone mg/L 5,65E-B6 mg/kg-day -- (mg/kg-day)-I --

Acenaphthene mg/L 1.30E-05 mg/kg-day - -

Acenaphthylene mg/L 1.38E-85 mg/kg-day - -

Acetone mg/L 4.61E-05 mg/kg-day ....

Aluminum mg/L 1.04E-04 mg/kg-day ....

Antimony mg/L 7.64E-07 mg/kg-day -- . --

Arsenic mg/L 1.87E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.81E-06

Banum mg/L 5,33E-06 mg/kg-day - --

Benzene mg/L 1.61E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 8.87E-07

Benzo(a)anthracene mg/L 4.65E-06 mg/kg-day 7.30E-01 (mg/kg-day)-I 3.39E-06

Benzo(a)pyrene mg/L 6.08E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.44E-05

Beryl]lure mg/L 4.57E-08 mg/kg-day .....

bis(2-ethylhexyl)phthalate mg/L 6.85E-04 mg/kg-day -- (mg/kg-day)-I --
Bromodichloromethane mg/L 1.75E-06 mgtkg-day 6.20E-02 (mg/kg-day)-I 1.08E-07

Cadmium mg/L 2.75E-07 mg/kg-day .....

Carbondisulfide mg/L 5.76E-06 mg/kg-day .....

Chlcrobenzene mg/L 1.21E-05 mg/kg-day .....

Chloroethane mg/L 4.83E-06 mg/kg-day 2.90E-03 (mg/kg-day)-I 1.40E-08

Chloroform mg/L 3.26E-06 mg/kg-day -" " i - "
3hloromethane mg/L 1.48E-06 mg/kg-day .....

3hromium mg/L 7.45E-06 mg/kg-day -- -
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA. CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeve]oped

IIReceptorPopulation: Resident
UReceptorAge: Adult

EPC Cancer RiskCalculations

Medium Exposure Exposure Exposure Chemical Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRisk

Value I Units Value I Units

Groundwater Groundwater DomesticUse Dermal Chromium(Vl) 4.72E-01 mg/L 2.32E-05 mg/kg-day .....

(Cont.) (Cont.) of Groundwater (bathing/ cls-l,2-Dichloroethene 5.55E-02 mg/L 4.05E-05 mg/kg-day .....

(Cont.) showering) Cobalt 1.51E-02 mg/'L 8,97E-07 mg/kg-day .....

(Cont.) Copper 1.24E-02 mg/L 1.86E-07 mg/kg-day .....

Cyanide 6.60E-02 mg/L 2.80E-06 mg/kg-day .....

Ethylbenzene 7.18E-03 mg/L 2.60E-05 mg/kg-day .....

Fluoranthene 1.80E-03 mg/L 4.53E-05 mg/kg-day .....

Fluorene 1.00E-03 mg/L 8.38E-06 mg/kg-day ......

Hexachlorobutadiene 4.00E-04 mg/L 2.37E-06 mg/kg-day 7.80E-02 (mg/kg-day)-I 1.85E-07

Iron 1.70E+01 mg/L 2.06E-04 mg/kg-day ....

Isopropylbenzene 5.50E-03 mg/L 3.78E-05 mg/kg-day ....

Lead 7.38E-03 mg/L 1.24E-07 mg/kg-day .....

m,p-Xylene 1.32E-02 mg/L 5.21E-05 mg/kg-day .....

Manganese 9.91E+0C mg/'L 6.22E-04 mg/kg-day .....

Mercury 4.40E-05 mg/L 2.16E-09 mg/kg-day .....

Methylenechloride 9.90E-03 mg/L 2.17E-06 mg/kg-day 7.50E-03 (mg/kg-day)-I 1.62E-08

Methyl-T-Butyl-Ether 6.97E-03 mg/L 8.78E-07 mg/kg-day 1.80E-03 (mg/kg-day)-I 1.58E-09

Molybdenum 7.50E-02 mg/L 2.65E-06 mg/kg-day .....

Naphthalene 3.35E-02 mg/L 1.14E-04 mg/kg-day 1.20E-01 (mg/kg-day)-I 1.37E-05

n-Butylbenzene 2.40E-03 mg/L 1.65E-05 mg/kg-day - (mg/kg-day)-I --

Nickel 1.83E-01 mg/L 2.95E-06 mg/kg-day ....

n-Propylbenzene 1.22E-02 mg/L 8.39E-05 mg/kg-day -- (mg/kg-day)-I --

o-Xylene 6.86E-03 mg/L 2.37E-05 mg/kg-day .....

Phananthrene 2.00E-03 mg/L 2.25E-05 mg/kg-day .....

Phenol 6.60E-03 mg/L 1.79E-06 mg/kg-day ....

p-lsopropyltoluene 8,00E-04 mg/L 5,49E-06 mg/kg-day 0.00E+00 (mg/kg-day)-I 0.00E+00

Pyrene 3.00E-03 mg/L 4.77E-05 mg/kg-day .....

sec-Butylbenzene 5.00E-04 mg/L 3.43E-06 mg/kg-day - (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 4.78E-07 mg/kg-day .....

Silver 5.48E-03 mg/L 1.64E-07 mg/kg-day .....

Tert-Butanol 4.21E-01 mg/L 3,92E-05 mg/kg-day -- (mg/kg-day)-I --

terL-Butylbenzene 3.00E-04 mg/L 2.06E-06 mg/kg-day -- (mg/kg-day)-I --
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Adult

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical J Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value J Units Value J Units

Groundwater Groundwater DomesticUse Dermal Tetrachloroethene 5.84E-03 mglL 1.38E-05 mg/kg-day 5.40E-01 (mg/kg-day)-I 7.44E-06

(Cont.) (Cont.) of Groundwater (bathing/ Thallium 8.12E-03 mglL 3.98E-07 mg/kg-day .....

(Cont.) showering) Toluene 6.35E-03 mg/L 1.41E-05 mg/kg-day .....

(Cont.) trans-l,2-Dichloroethene 1.16E-02 mg/L 2.74E-05 mg/kg-day - (mg/kg-day)-I --

/richloroethene 1.00E+00 mg/L 7.70E-04 mg!kg-day 4.00E-01 (mg/kg-day)-I 3.08E-04

Vanadium 2.85E-02 mg/L 1.89E-06 mg/kg-day ....

Vinylchloride 2.54E-02 mg/L 1.41E-05 mg/kg-day 7.20E-01 (mg/kg-day)-I 1.01E-05

Xylene(Total) 1.75E-02 mg/L 6.88E-05 mg/kg-day ....

Zinc 1.50E-01 mg/L 2.51E-06 mg/kg-d_ - - ..

ExposureRouteTotal tl 3.92E-04
ExposurePointTotal il

II 4.71E-03

--.ExposureMediumTotal JJ 4.71E-03

Air DomesticUse Inhalation 1,1,1-Trichloroethane 2.23E-02 mg,q 2.52E-05 mg/kg-day 7 - --

of Groundwater (bathing/ !,1,2-Trichloroethane 1.06E-02 mg/I 1.20E-05 mg/kg-day 5.60E-02 (mg/kg-day)-I 6.69E-07

Indoors showering) 1,1-Dichlorethane 1.08E-01 mg/I 1.22E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 6.97E-07

1,1-Dichlorethene 5.89E-01 mg/I 6.66E-04 mg/kg-day - --

1,2,4-Trimethylbenzene 1.13E-02 mg/I 1.28E-05 mg/kg-day - -

1,2-Dichlorobenzene 1.34E-02 mg/I 1.51E-05 mg/kg-day - --

1,2-Dichlorethane 1.25E-02 mg/I 1.41E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I 1.28E-06

1,2-Dichlorethene(Total) 2.94E-01 mg/I 3.32E-04 mg/kg-day ....

1,2-Dichioropropane 1.00E-04 mg/I 1.13E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 7.69E-09

1,3,5-Trimethylbenzene 1.06E-02 mgll 1.20E-05 mg/kg-day --

1,3-Dichlorobenzene 4.50E-03 mg!l 5.09E-06 mg/kg-day - --

1,4-Dichlorobenzene 6.42E-03 mg/I 7.26E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 1.60E-07

2-Butanone 7.10E-02 mg/I 8.03E-05 mg/kg-day --

2-Hexanone 2.OOE-03 mg/I 2.26E-06 mg/kg-day --

2-MethylNaphthalene 7.00E-04 mg/I 7.91E-07 mg/kg-day --

_.-Methyl-2-pentanone 2.90E-02 mg/I 3.28E-05 mg/kg-day --

t',cenaphthene 2.00E-03 mgll 2.26E-06 mg/kg-day --

_cenaphthylene 2.00E-03 mg/I 2.26E-06 mg/kg-day --

&.cetone 1.65E+00 mg/I 1.87E-03 mg/kg-day --

3enzene 1.59E-02 mg/I 1.80E-05 mg/kg-day 2.70E-02 (mg/kg-day)-I 4.85E-07
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Adult

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRisk
Medium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units I Value I Units

Groundwater Air Domestic Use Inhalation Bromodichloromethane 7.10E-03 mg/I 8.03E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 4.98E-07

(Cont.) (Cont.) of Groundwater (bathing/ Carbondisulfide 7,53E-03 mg/I 8.51E-06 mg/kg-day - -

Indoors showering) Chlorobenzene 6.07E-03 mg/I 6,87E-06 mg/kg-day - -

(Cont.) (Cont.) Chioroethane 1.23E-02 mg/I 1.40E-05 mg/kg-day 2,90E-03 (mg/kg-day)-I 4.05E-08

Chloroform 7.44E-03 mg/I 8.41E-06 mg/kg-day &05E-02 (mg/kg-day)-I 6.77E-07

Chloromethane 7.26E-03 mg/I 8.21E-06 mg/kg*day -

cis-1,2-Dichloroethene 5.55E-02 mg/I 6.27E-05 mg/kg-day (mg/kg-day)-I

Cyanide 6,60E-02 mg/I 7.46E-05 mg/kg-day --

Ethy]benzene 7.18E-03 mg/I 8,12E*06 mglkg-day -

Fluorene 1.00E-03 mg/I 1,13E-06 mg/kg-day - -

Hexachlorobutadiene 4.00E-04 mg/1 4.52E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 3.53E-08

lsopropylbenzene 5,50E-03 mg/I 6,22E-06 mg/kg-day -

m,p-Xylene 1,32E-02 mg/I 1.50E-05 mg/kg-day - --

MethyleneChloride 9,90E-03 mg/I 1.12E-05 mg/kg-day 1.65E-03 (mg!kg-day)-I 1.84E-08

Methyl-T-Butyl-ether 6.97E-03 mg/I 7.88E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 7.17E-09

Naphthalene 3.35E-02 mg/I 3.79E-05 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.54E-06

n-Butylbenzene 2.40E-03 mg/I 2.71E-06 mg/kg-day -

n-propylbenzene 1,22E-02 mg/I 1,38E-05 mg/kg-day -

o-Xylene 6,86E-03 mg/I 7,76E-06 mg/kg-day -

Phenanthrene 2.00E-03 mg/I 2.26E-06 mg/kg-day -

Pyrene 3.00E-03 mg/I 3.39E-06 mg/kg-day -

sec-Butylbenzene 5.00E-04 mg/[ 5.65E-07 mg/kg-day -

tert-Butylbenzene 3.00E-04 mg/I 3.39E-07 mg/kg-day -

trans-l,2-Dichloroethene 1.16E-02 mg/I 1.31E-05 mg/kg-day - --

Tetrachleroethene 5.84E-03 rag/[ 6.61E-06 mg/kg-day 2.10E-02 (mg/kg-day)-I 1.39E-07

Toluene 6.35E-03 mg/I 7.18E-06 mg/kg-day -

Tdchloroethene 1.00E+00 mg/I 1.13E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 4.52E-04

Vinyl chloride 2.54E-02 mg/I 2.87E-05 mg/kg-day 3.10E-02 (mg/kg-day)-I 8.89E-07
Xylene(Total) 1.75E-02 mg/] 1,98E-05 mg/kg-day - - _.

=x_ II 4.63E.04
:ExposurePoint Total II 4.63E-04
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarloTimeframe: HypotheticalFutureRedevetoped

Receptor Population: Resident
IReceptor Age: Adult

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSFIUnitRiskMedium Point Route of PotentialConcern Value Units CancerRisk! Value I Units I Value I Units

Groundwater Air IndoorAir ]nhalafion 1,1,1-Trichloroethane 2.01E-03 mg/m3 1.88E-04 mg/kg-day - - -

(Cont.) (Cont.) (VaporIntrusion) 1,1,2-Trichloroethane 4.59E-05 mg/m3 4.29E-06 mg/kg-day 5.60E-02 (mg/kg-day)-I 2.40E-07

1,1-Dichlorethane 3,16E-03 mg/m3 2.96E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 1.69E-06

1,1-Dichlorethene 9.92E-02 mg/m3 9.28E-03 mg/kg-day ....

1,2,4-Trimethylbenzene 2.33E-04 rag/m3 2.18E-05 mglkg-day ....

1,2-Dichlorobenzene 9.49E-05 mg/m3 8.88E-06 mg/kg-day ....

1,2-Dichlorethane 7.70E-05 mgfm3 7.20E-06 mg/kg-day 9.10E-02 (mg/kg--day)-I 6.56E-07

1,2-Dichlorethene(Total) 6.08E-03 mg/m3 5.69E-04 mg/kg-day ....

1,2-Dich[oropropane 1.41E-06 mg/m3 1.32E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 8.95E-09

1,3,5-Trimethylbenzene 2.08E-04 mg/m3 1.95E-05 mg/kg-day ....

1,3-Dichlorobenzene 5.39E-05 rag/m3 5.04E-06 mg/kg-day ....

1,4-Diehlorobenzene 5.92E-05 mg/m3 5.54E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 1.22E-07

2-Butanone 2,35E-05 mg/m3 2.20E-06 mg/kg-day ....

2-Hexanone 1.31E-06 mglm3 1.23E-07 mg/kg-day ....

2-MethylNaphthalene 8,28E-07 mg/m3 7.74E-08 mg/kg-day ....

4-Methyl-2-pentanone 1.90E-05 mg/m3 1.78E-06 mg/kg-day - -

Acenaphtheae 6.52E-07 mg/m3 6.10E-08 mg/kg-day - -

Acenaphthylene 6.52E-07 rag/m3 6,10E-08 mg/kg-day - -

Acetone 5.45E-04 rag/m3 5.10E-05 mgfkg-day - -

Benzene 5.01E-04 rag/m3 4.69E-05 mg/kg-day 2.70E-02 (mg/kg-day)-I 1.27E-06

Bromodichloromethane 2.55E-05 mg/m3 2.39E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 1.48E-07

Carbondisulfide 1.61E-03 rag/m3 1.50E-04 mg/kg-day ....

Chlorobenzene 9.89E-05 mg/m3 9.26E-06 mg/kg-day ....

Chloroethane 1.47E-03 mg/m3 1.37E-04 mg/kg-day 2.90E-03 (mg/kg-day)-I 3.98E-07

Chloroform 1,82E-04 mgtm3 1.71E-05 mg/kg-day 8.05E-02 (rng/kg-day)-I 1.37E-06

Chloromethane 5.88E-04 mg/m3 5.50E-05 mg/kg-day - -

cis-1,2-Dichloroethene 1,15E-03 mg/rn3 1.08E-04 mg/kg-day - (mgikg-day)-I

Cyanide 9.60E-05 mg/m3 8.98E-06 mg/kg-day - --

Ethylbenzene 2.48E-04 mg/m3 2,32E-05 mg/kg-day - -

Fluorene 1.34E-07 mg/m3 1.25E-08 mg/kg-day - -

Hexachlorobutadiene 9.57E-06 mg/m3 8.95E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 6.98E-08

Isopropylbenzene 2.12E-02 mg/m3 1.99E-03 mg/kg-day ....
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

ReceptorAge: Adult

EPC Cancer RiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Point Route ofPotential Concern Value Units Cancer Risk! Value I Units I Value I Units

Groundwater Air IndoorAir Inhalation m,p-Xylene 4.52E-04 mg/m3 4.22E-05 mg/kg-day - --

(Cont.) (Cont.) (Cont.) (VaporIntrusion) MethyleneChloride 1.47E-04 mg/m3 1.37E-05 mg/kg-day 1.65E-03 (mg/kg-day)-I 2.26E-08

(Cont.) Methyl-T-Butyl-ether 2.95E-05 mg/m3 2.76E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 2.52E-09

Naphthalene 5.03E-05 mg/m3 4.70E-06 mg/kg-day 1.20E-01 (mg/kg-day)-I 5.64E-07

n-Butylbenzene 9.94E-05 mg/m3 9.30E-06 mg/kg-day -

n:propy[benzene 4.44E-04 mg/m3 4.15E-05 mg/kg-day - -

o-Xylene 1.73E-04 mg/m3 1.62E-05 mg/kg-day -

Phenanthrene 1.75E-07 mg/m3 1.64E-08 mg/kg-day -

Pyrene 6.77E-08 mg/m3 6,33E-09 mg/kg-day -

sec-Butylbenzene 5.50E-08 rag/m3 5.15E-09 mg/kg-day -

ter_-Butyibenzene 1.30E-05 mg/m3 1.21E-06 mg/kg-day - -

trans-1,2-Dichloroethene 9.43E-04 mg/m3 8.82E-05 mg/kg-day - -

Tetrachloroethene 4.75E-04. rag/m3 4.44E-05 mg/kg-day 2.10E-02 (mg/kg-day)-I 9.33E-07

Toluene 2.22E-04 mg/m3 2.07E-05 mg/kg-day -

Trichloroethene 5.23E-02 mg/m3 4.89E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 1.96E-03

Vinyl chloride 5.47E-03 mg/m3 5.12E-04 mg/kg-day 3,10E-02 (mg/kg-day)-I 1.59E-05
Xylene(Total) 5.96E-04 mg/m3 5.58E-05 mg/kg-day - -

-xp I! 1.98E-03

ExposurePointTotal II 1.98E-03

Exr II 2.44E-03

MediumTotal jj 7.16E-03
Total of Receptor Hazards AcrossAll Media J 7.18E-03

Notes:

-- Not applicableor notavailable
CSF Cancerslopefactor

EPA U.S. EnvironmentalProtectionAgency

EPC Exposurepointconcentration
ff bgs Feet below groundsurface

mg/kg Milligrams perkilogram

mg/kg-day Milligrams perkilogramper day
(mg/kg-day)-I 1/(Milligramsper kilogramper day)

mg/L Milligrams perliter
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TABLE F-8.4.7.RME

EPA RAGS PART D TABLE 7a

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Adult

EPC Cancer RiskCalculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units ] Value I Units

mg/m3 Milligramspercubic meter
RAGS Risk AcceptanceGuidancefor Superfund

RME Reasonablemaximumexposure
MOO Volatileorganiccompound

(a) See theVapor Intrusionto Indoor Air Evaluationfor determinationof themodeledindoorair concentration.
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TABLE F-8.4o8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

scenario Timeframe: Hypothetica[FutureRedevelcped

Receptor Population: Resident
Receptor Age: Child

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I IntakelExposureConcentration I CSF/UnitRiskMedium Point Route of PotentialConcern Value Units Cancer RiskI Value I Units I Value I Units

Soil (0-8ft bgs) Soil Site Soil Ingestion 2-Methylnaphthalene 1,01E-02 mg/kg 1.11E-08 mg/kg-day ....

4,4'-DDD 7.36E-03 mg/kg 8.06E-09 mg/kg-day 2.40E-01 (mg/kg-day)-I 1.94E-09

4,4'-DDT 2.30E-02 mg/kg 2.52E-08 mg/kg-day 3.40E-01 (mg/kg-day)-I 8.57E-09

4-Brcmophenyl-phenylether 2.00E-02 ' mg/kg 2,19E-08 mg/kg-day -- (mg!kg-day)-I --

4-Chlorophenyl-phenylether 2.90E-02 mg/kg 3.18E-08 mg/kg-day -- (mg/kg-day)-1 -

4-Methyl-2-pentanone 2.79E-02 mg/kg 3.06E-08 mg/kg-day -- (mg/kg-day)-I --

Acenaphthene 9.12E-03 mg/kg 9.99E-09 mg/kg-day ......

Acenaphthylene 5.80E-03 mg/kg 6.36E-09 mg/kg-day -- -

Acetone 1.20E-02 mg/kg 1.32E-08 mg/kg-day .....

Aluminum 9.33E+03 mg/kg 1.02E-02 mg/kg-day .....

Anthracene 9,13E-03 mg/kg 1.00E-08 mg/kg-day .....

Antimony 5.61E+00 mg/kg 6.14E-06 mg/kg-day .....

Aroclor-1260 6.66E-02 mg/kg 7.30E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 1.46E-07

Arsenic 5.94E+00 mg/kg 6,51E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 9.77E-06

Barium 1.30E+02 mg/kg 1.42E-04 mg/kg-day .....

Benzo(a)anthracene 2.03E-02 mg/kg 2.22E-08 mg/kg-day 7.30E-01 (mg/kg-dey)-I 1.62E-08

Benzo(a)pyrene 2.89E-02 mg/kg 3.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 2.31E-07

Benzo(b)fluoranthene 1.81E-02 mg/kg 1.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.45E-08

Benzo(g,h,i)perylene 2,30E-02 mg/kg 2.52E-08 mg/kg-day ....

Benzo(k)fluoranthene 1.65E-02 mg/kg 1.81E-08 mg/kg-day 7.30E-02 (mg/kg-day)-I 1,32E-09

Beryllium 2.50E+00 mgikg 2.74E-06 mg/kg-day ....

bis(2-ethylhexyl)phthalate 9,60E-02 mg/kg 1.05E-07 mg/kg-day 1.40E-02 (mg/kg-day)-I 1,47E-09

Cadmium 4.92E+00 mg/kg 5.39E-06 mg/kg-day -- -

Carbazole 4,02E+00 mg/kg 4.40E-06 mg/kg-day 2,00E-02 (mg/kg-day)-I 8.81E-08

Carbondisulfide 2.00E-03 mg/kg 2.19E-09 mg/kg-day -- -

Chloroform 5.40E-03 mg/kg 5,92E-09 mg/kg-day -- -

Chromium 3,42E+01 mg/kg 3.74E-05 mg/kg-day -- -

Chrysene 2.23E-02 mg/kg 2.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-I 1.78E-10

Cobalt 1.01E+01 mg/kg 1.10E-05 mg/kg-day -- -

Copper 4,21E+01 mg/kg 4.62E-05 mg/kg-day -

Dibenzo(a,h)anthracene 1,05E-02 mg/kg 1.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-I 8,38E-08
Dibenzofuran 1,47E+00 mg/kg 1,61E-06 mg/kg-day
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

3cenario Timeframe: HypotheticalFutureRedeveloped

_eceptor Population: Resident

_eceptor Age: Child

I t Ei C l C RiskCalculatlons.....

Medium Exposure Exposure Exposure Chemical Intake/ExposureConcentration CSF/Unit Risk
Medium Point Route ofPotentialConcern Value Units Cancer Risk

Value l Units Value I Units

Soil (0-8 ft bgs) Soil Site Soil Ingestion Diethy]phthalate 5.60E-02 mg/kg 6.14E-08 mg/kg-day -- (mg/kg-day)-I --

(Cont.) (Cont.) (Cont.) (Cont.) Dimethylphthalate 7.30E-02 mg/kg 8.00E-08 mg/kg-day -- (mg/kg-day)-I --

di-n-Butylphthalate 8.00E-02 mg/kg 8.77E-08 mg/kg-day -- (mg/kg-day)-I --

Ethy[benzene 8.35E-03 mg/kg 9.15E-09 mg/kg-day ....

Flueranthene 2.05E-02 mg/kg 2.24E-08 mg/kg-day ....

Fluorene 1.14E-02 mg/kg 1.25E-08 mg/kg-day ....

Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 2.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.83E-08

Iron 1.76E+04 mg/kg 1.93E-02 mg/kg-day ....

Lead 3.70E+01 mg/kg 4.05E-05 mg/kg-day ....

Manganese 5.09E+02 mg/kg 5.58E-04 mg/kg-day ....

Mercury 2.60E+00 mg/kg 2.85E-06 mg/kg-day ....

Molybdenum 2.00E+O0 mg/kg 2,19E-06 mg/kg-day ....

Naphthalene 9,49E-03 mg/kg 1.04E-08 mg/kg-day 1,20E-01 (mg/kg-day)-I 1.25E-09

Nicke[ 5,26E+01 mg/kg 5.77E-05 mg!kg-day - -

n-Nitroso-diphenylamine 4.90E-02 mg/kg 5.37E-08 mg/kg-day 4.90E-03 (mg/kg-day)-I 2.63E-10

o-Xylene 2.25E-02 mg/kg 2.46E-08 mg/kg-day ....

Phenanthrene 2.I1E-02 mg/kg 2,31E-08 mg/kg-day .....

Pyrene 2.68E-02 mg/kg 2.94E-08 mg/kg-day .....

Selenium 6.20E-01 mg/kg 6,79E-07 mg/kg-day .....

Silver 4,71E+00 mg/kg 5.16E-06 mg/kg-day ....

Thallium 1.29E+00 mg/kg 1,42E-06 mg/kg-day ....

Toluene 7,59E-03 mg/kg 8,31E-09 mg/kg-day - --

Tdchloroethene 5,00E-03 mg/kg 5.48E-09 mg/kg-day 4,00E-01 (mg/kg-day)-I 2.19E-09

Vanadium 3.74E+01 mg/kg 4.10E-05 mg/kg-day ....

Xylene(Total) 2.16E-02 mg/kg 2.37E-08 mg/kg-day ....
Zinc 7.54E+01 mg/kg 8.26E-05 mg/kg-dt: - __

ExposureRouteTotal 11 1.04E-05

Dermal 2-Methylnaphthalene 1.01E-02 mg/kg 3.1E-10 mg/kg-day ....

4,4'-DDD 7.36E*03 mg/kg 2.3E-10 mg/kg-day 2.40E-01 (mg/kg-day)-I 5.42E-11

4,4'-DDT 2.30E-02 mg/kg 2.1E-09 mg/kg-day 3.40E-01 (mg/kg-day)-I 7.20E-10

4-Bromophenyl-phenylether 2,00E-02 mg/kg 6.1E-10 mg/kg-day -- (mg/kg-day)-I --

4-Chlorephenyl-phenylether 2,90E-02 mg/kg - mg/kg-day -- (mg/kg-day)-I
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSFIUnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value ! Units Value I Units

Soil (0-8ft bgs) Soil SiteSoil Dermal 4-Methyl-2-pentanone 2.79E-02 mg/kg 8.6E-10 mg/kg-day -- (mg/kg-day)-I --

(Cont.) (Cont.) (Cont.) (Cont.) Acenaphthene 9.12E-03 mg/kg 3.6E-09 mg/kg-day .....

Acenaphthylene 5.80E-03 mg/kg 1.8E-10 mg/kg-day .....

Acetone 1.20E-02 mg/kg 3.7E-10 mg/kg-day .....

Aluminum 9.33E+03 mg/kg 2.9E-05 mg/kg-day .....

Anthracene 9.13E-03 mg/kg 3.6E-09 mg/kg-day .....

Antimony 5.61E+00 mg/kg 1.7E-08 mg(kg-day ....

Aroclor-1260 6.66E-02 mg/kg 2.9E-08 mg/kg-day 2.00E+00 (mg/kg-day)-I 5.72E-08

Arsenic 5.94E+00 mg/kg 5.5E-07 mg/kg-day 1.50E+00 (mg/kg-day)-I 8.21E-07

Barium 1_30E+02 mg/kg 4.0E-07 mg/kg-day ......

Benzo(a)anthracene 2.03E-02 mg!kg 8.1E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.91E-09

Benzo(b)fluoranthene 1.81E-02 mg/kg 7.2E-09 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.26E_09

Banzo(g,h,i)perylene 2.30E-02 mg/kg 9.2E-09 mg/kg-day .....

Benzo(k)fluoranthene 1.65E-02 mg/kg 6.6E-09 mg/kg-day 7.30E°02 (mg/kg-day)-I 4.80E-10

Beryllium 2.50E+00 mg/kg 7.7E-09 mg/kg-day .....

bis(2-ethy[hexyl)phtha]ate 9.60E-02 mg/kg 2.9E-09 mg/kg-day - (mglkg-day)-I -

Cadmium 4.92E+00 mg/kg 1.5E-08 mg/kg-day .....

Carbazo]e 4.02E+00 mg/kg 1.2E-07 mg/kg-day 2.00E-02 (mg/kg-day)-I 2.47E-09

Carbondisulfide 2.00E-03 mg/kg 1.5E-09 mg/kg-day .....

Chloroform 5.40E-03 mg/kg 1.7E-10 mg/kg-day ....

Chromium 3.42E+01 mg/kg 1.0E-07 mg/kg-day --

Chrysene 2.23E-02 mg/kg 8.9E-09 mg/kg-day 7.30E-03 (mg/kg-day)-I 6.48E-11

Cobalt 1.01E+01 mg/kg 3.1E-08 mg/kg-day --

Copper 4.21E+01 mg/kg 1.3E-07 mg/kg-day ....

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 4.2E-09 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.05E-08

Dibenzofuran 1.47E+00 mg/kg 4.5E-08 mg/kg-day ....

Diethylphthalate 5.60E-02 mg/kg 1.7E-09 mg/kg-day (mg/kg-day)-I

Dimethylphthalate 7.30E-02 mg/kg 2.2E-09 mg/kg-day (mg/kg-day)-1

di-n-Butylphthalate 8.00E-02 mg/kg 2.5E-09 mg/kg-day (mg/kg-day)-I

Ethylbenzene &35E-03 mg/kg 2.6E-I0 mg/kg-day - -

Fluoranthene 2.05E-02 mg/kg 8.2E-09 mg/kg-day -- -

Fluorene 1.14E-02 mg/kg 4.6E-09 mg/kg-day
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Child

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Medium Point Route of Potential Concern Value Units Cancer RiskI Value I Units Value I Units

Soil (0-8 ft bgs) Soil Site Soil Dermal Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 9.1E-09 mg/kg-day 7.30E-01 (mgfkg-day)-I 6.66E-09

(Cont.) (Cont.) (Cant.) (Cont.) Iron 1.76E+04 mg/kg 5.4E-05 mg/kg-day -

Lead 3.70E+0't mg/kg 1.1E-07 mg/kg-day -

Manganese 5.09E+02 mg/kg 1.6E-06 mg/kg-day -

Mercury 2.60E+00 mg/kg -- mg/kg-day --

Molybdenum 2.00E+00 mg/kg 6.1E-09 mg/kg-day -

Naphthalene 9.49E-03 mg/kg 3.8E-09 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.54E-10

Nickel 5.26E+01 mg/kg 1.6E-07 mg/kg-day --

n-Nitroso-diphenylamine 4.90E-02 mg/kg 1.5E-09 mg/kg-day 4.90E-03 (mg/kg-day)-I 7.37E-12

o-Xylene 2.25E-02 mg/kg 6.9E-10 mg/kg-day -- -

Phenanthrene 2.11E-02 mg/kg 6.5E-10 mg/kg-day .....

Pyrene 2.68E-02 mg/kg 1.1E-08 mg/kg-day .....

Selenium 6.20E-01 mg/kg 1.9E-09 mg/kg-day -- -

Sliver 4.71E+00 mg/kg 1.4E-08 mglkg-day - -

Thallium 1.29E+00 mg/kg - mg/kg-day ....

Toluene 7.59E-03 mg/kg 2.3E-10 mg/kg-day ....

Trichloroethene 5.00E-03 mg/kg 1.5E-I0 mg/kg-day 4.00E-01 (mg/kg-day)-I 6.14E-11

Vanadium 3.74E+01 mg/kg 1.1E-07 mg/kg-day ....

Xylene(Total) 2.16E-02 mg/kg 6.6E-10 mg/kg-day .....

Zinc 7.54E+01 mg/kg 2.3E-07 mg/kg-day - - ., __

ExposureRouteTotal I 1.01E-06

IIExp..... PointTotal II 1.14E-05
Homegrown Ingestion 2-Methylnaphthalene 1.01E-02 mg/kg - mg/kg-day ....

Produce 4,4'-DDD 7.36E-03 mg/kg 3.5E-11 mg/kg-day 2.40E-01 (mg/kg-day)-I 8.43E-12

4,4'-DDT 2.30E-02 mg/kg 8.5E-11 mgtkg-day 3.40E-01 (mg/kg-day)-I 2.88E-11

4-Bromophenyl-phenylether 2.00E-02 mg/kg 1.4E-10 mg!kg-day - (mg/kg-day)-I -

_,-Chlorophenyl-phenylether 2.90E-02 mg/kg 2.1E-10 mglkg-day -- (mg/kg-day)-I -

$-Methyl-2-pentanone 2.79E-02 mg/kg - mg/kg-day - (mg/kg-day)-I -

Acenaphthene 9.12E-03 mg/kg - mg/kg-day .....

_,cenaphthylene 5.80E-03 mg/kg - mg/kg-day .....

_,cetone 1.20E-02 mg/kg - mg/kg-day -- -

Aluminum 9.33E+03 mg/kg -- mgtkg-day - -
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped J

IReceptor Population: Resident

Receptor Age: Child

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical Intake/ExposureConcentration I CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRisk

Value J Units J Value J Units

Soil (0-8 ff bgs) Soil Homegrown Ingestion Anthracene 9.I3E-03 mg/kg - mg/kg-day - -

(Cont.) (Cont.) Produce (Cont.) Antimony 5.61E+00 mg/kg - mg/kg-day ....

(Cont.) Aroclor-1260 6,66E-02 mg/kg 4,6E-10 mg/kg-day 2.00E+00 (mg/kg-day)-I 9.19E-10

Arsenic 5.94E+00 mg/kg 2.6E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 3.88E-06

Barium 1.30E+02 mg/kg -- mg/kg-day -- -

Benzo(a)anthracene 2,03E-02 mg/kg 1,4E-I0 mg/kg-day 7.30E-01 (mg/kg-day)-I 1.04E-10

Benzo(a)pyrene 2,89E-02 mg/kg 1,4E-10 mg/kg-day 7.30E+00 (mg/kg-day)-I 9.87E-10

Benzo(b)fluoranthene 1.81E-02 mg/kg 1.0E-10 mg!kg-day 7.30E-01 (mg/kg-day)-I 7.31E-11

Benzo(g,h,i)perylene 2,30E-02 mg/kg - mg/kg-day -

Benzo(k)fluoranthene 1,65E-02 mg/kg 7,6E-11 mg/kg-day 7.30E-02 (mg/kg-day)-I 5.57E-12

Beryllium 2.50E+00 mg/kg -- mg/kg-day .....

bis(2-ethylhexyl)phthalate 9.60E-02 mg/kg 6.2E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 8.64E-14

Cadmium 4.92E+00 mg/kg 2,7E-05 mg/kg-day --

Carbazole 4.02E+00 mg/kg 1.0E-05 mg/kg-day 2.00E-02 (mg/kg-day)-I 1.99E-07

Carbondisulfide 2.00E-03 mg/kg - mg/kg-day -

Chloroform 5.40E-03 mg/kg - mg/kg-day - -

Chromium 3,42E+01 mg/kg - mg/kg-day --

Chrysene 2.23E-02 mg/kg 1.6E-10 mg/kg-day 7.30E-03 (mg!kg-day)-I 1.15E-12

Cobalt 1,01E+01 mg/kg - mg/kg-day --

Copper 4,21E+01 mg/kg - mg/kg-day --

Dibenzo(a,h)anthracene 1.05E-02 mg/kg 3.2E-11 mg/kg-day 7.30E+00 (mg/kg-day)-I 2.33E-10

Dibenzofuran 1.47E+00 mg/kg -- mg/kg-day --

Diethylphthalate 5.60E-02 mg/kg 2.5E-07 mg/kg-day (mg/kg-day)-I

Dimethylphthalate 7.30E-02 mg/kg 1.4E-07 mg/kg-day (mg/kg-day)-I

di-n-Butylphthalate 8.00E-02 mg/kg 1.1E-09 mg/kg-day (mg/kg-day)-I

Ethylbenzeae 8.35E-g3 mg/kg mg/kg-day -

Fluoranthene 2.05E-02 mg/kg 1.6E-10 mg/kg-day -

Fluorene 1,14E-02 mg/kg mg/kg-day -

Indeno(1,2,3-cd)pyrene 2.29E-02 mg/kg 9,1E-_11 mg/kg-day 7.30E-g1 (mg/kg-day)-I 6,65E-11

Iron 1.76E+04 mg/kg mg/kg-day ....

Lead 3.70E+01 mg/kg mg/kg-day .....

Manganese 5.09E+02 mg/kg mg/kg-day
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenario Timeframe: HypotheticalFutureRedeveloped

_eceptor Population: Resident

_eceptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soil (0-8ft bgs) Soil Homegrown Ingestion Mercury 2.60E+00 mg/kg 1,7E-06 mg/kg-day - -

(Cont.) (Cont.) Produce (Cont,) Molybdenum 2.00E+00 mg/kg -- mg/kg-day - --

(Cent.) Naphthalene 9.49E-03 mg/kg - mg/kg-day 1.20E-01 (mg/kg-day)-I --

Nickel 5.26E+01 mg/kg 3,7E-05 mg/kg-day - -

n-Nitroso-diphenylamine 4.90E-02 mg/kg 1,2E-07 mg/kg-day 4.90E-03 (mg/kg-day)-I 5.77E-10

o-Xyiene 2.25E-02 mg/kg - mg/kg-day ....

Phenanthrene 2,11E-02 mg/kg - mg/kg-dey -- -

Pyrene 2.68E-02 mg/kg - mg/kg-day ....

Selenium 6.20E-01 mg/kg 4.3E-07 rng/kg-day ....

Silver 4.71E+00 mg/kg -- mg/kg-day - --

Thallium 1.29E+00 mg/kg -- mg/kg-day - --

Toluene 7.59E-03 mg/kg - mg/kg-day ....

Tdchloroethene 5.00E-03 mg/kg - mg/kg-day 4.00E-01 (mg/kg-day)-I -

Vanadium 3.74E+01 mglkg - mg/kg-day - --

Xylene(Total) 2.16E-02 mg/kg - mg/kg-day ....
Zinc 7.54E+01 mg/kg 2.'tE-04 mg/kg-day - __

Ex_ II II 4.08E-06
ExposurePointTotel II II 4.68E-O6

ExposureMediumTotal II II 1.58E-05

Air OutdoorAir Inhalation 2-Methylnaphthalene 7,12E-08 mg/m3 3.9E-09 mg/kg-day - -

(partlculetesor 4,4'-DDD 5.57E-12 mg/m3 3.1E-13 mg/kg-day 2.40E-01 (mg/kg-day)-I 7.39E-14

VOCs) 4,4'-DDT 1.74E-11 mg/m3 9.6E-13 mg/kg-day 3.40E-01 (mg/kg-day)-I 3.27E-I3

4-Bromophenyl-phenylether 1.52E-11 mg/m3 8.4E-13 mg/kg-day - --

4-Chlorophenyl-phenylether 2.20E-11 mg/m3 1.2E-12 mg/kg-day - --

4-Methy]-2-pentanone 1.12E-06 mg/m3 6.2E-08 mg/kg-day - --

Acenaphthene 5.07E-08 mg/m3 2.8E-09 mg/kg-day - --

Acenaphthylene 3,22E-08 mg/m3 1,8E-09 mg/kg-day - -

Acetone 9.52E-07 mg/m3 5,3E-08 mg/kg-day - -

Aluminum 7.07E-06 mg/m3 3.9E-07 mg/kg-day - --

Anthracene 1.30E-08 mg/m3 7.2E-10 mg/kg-day - --

Antimony 4.25E-09 mg/m3 2.3E-10 mg/kg-day - --

Aroclor-1260 5.04E-11 mg/m3 2.8E-12 mg/kg-day 2.00E+00 (mg/kg-day)-I 5.57E-12
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

icenario Timeframe: HypotheticalFuture

Redeveloped

eceptor Population: Resident
eceptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnltRisk
Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Soil (0-8 ff bgs) Air OutdoorAir Inhalation Arsenic 4.50E-09 mg/m3 2.5E-10 mg/kg-day 1.50E+01 (mg/kg-day)-I 3.73E-0g

(Cont.) (Cont.) (Cont.) (particulatesor Barium 9.84E-08 mg/m3 5.4E-09 mg/kg-day -

VOCs) Benzo(a)anthracene 1.54E-11 mg/ma 8.5E-I3 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.19E-13

(Cont.) Benzo(a)pyrene 2.19E-11 mg/m3 1.2E-12 mg/kg-day 7.30E+00 (mg/kg-day)-I 8.82E-12

Benzo(b)fiuoranthene 1.37E-11 mg/m3 7.6E-13 mg/kg-day 7.30E-01 (mg/kg-day)-I 5.52E-13

Benzo(g,h,i)perylene 1.74E-11 mg/m3 9.6E-13 mg/kg-day --

Benzo(k)f]uoranthene 1.25E-11 mg/m3 6.9E-13 mg/kg-day 7.30E-02 (mg/kg-day)-I 5.03E-14

Beryllium 1.89E-09 mg/ma 1.0E-t0 mg/kg-day 8.40E+00 (mg/kg-day)-I 8.79E-10

bis(2-ethylhexyl)phthalate 7.27E-11 mg/m3 4.0E-12 mg/kg-day 1.40E-02 (mg/kg-day)-I 5.62E-14

Cadmium 3.72E-09 mg/m3 2.1E-I0 mg/kg-day 6.30E+00 (mg/kg-day)-I 1.30E-09

Carbazele 3.04E-09 mg/m3 1.7E-10 mg/kg-day 2.00E-02 (mg/kg-day)-I 3.36E-12

Carbondisulfide 1.67E-06 mg/m3 9.2E-08 mg/kg-day --

Chloroform 2.00E-06 mg/m3 1.1E-07 mg/kg-day 8.05E-02 (mgfkg-day)-I 8.89E-09

Chromium 2.59E-08 mg/m3 1.4E-09 mg/kg-day -

Chrysene 1.69E-11 mg/ma 9.3E-13 mg/kg-day 7.30E-03 (mg/kg-day)-I 6.80E-15

Cobalt 7 63E-09 mg/m3 4.2E-10 mg/kg-day 9.80E+00 (mg/kg-day)-I 4.13E-09

Copper 3.19E-08 mg/m3 1.8E-09 mg/kg-day --

Dibenzo(a,h)anthracene 7.93E-12 mg/m3 4.4E-13 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.20E-12

Dibenzofuran 2.26E-06 mg/m3 1.3E-07 mg/kg-day --

Diethy]phthalate 4.24E-11 mg/m3 2.3E-12 mg/kg-day -

Dimethylphthalate 5.53E-11 mg/m3 3.1E-12 mg/kg-day --

di-n-Butylphthalate 6.06E-11 mg/m3 3.3E-12 mg/kg-day ....

Ethylbenzene 1.55E-06 mg/m3 8.5E-08 mg/kg-day - -

Fluoranthene 1.55E-11 mg/m3 8.6E-13 mg/kg-day ....

Fluorene 3.18E-08 mg/m3 1.8E-09 mg/kg-day ....

Indeno(1,2,3-cd)pyrene 1.73E-11 mg/m3 9.6E-13 mg/kg-day 7.30E-01 (mg/kg-day)-I 6.99E-13

Iron 1.33E-05 mg/ma 7.4E-07 mg/kg-day --

Lead 2.80E-08 mg/m3 1.5E-09 mg/kg-day --

Manganese 3.86E-07 mg/m3 2.1E-08 mg/kg-day ....

Mercury 1.97E-09 mg/m3 1.1E-10 mg/kg-day ....

Molybdenum 1.51E-09 mg/m3 8.4E-11 mg/kg-day .....

Naphthalene 2.21E-07 mg/m3 1.2E-08 mg/kg-day 1.20E-01 (mg/kg-day)-I 1.46E-09
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetical FutureRedeveloped

Receptor Population: Resident
Receptor Age: Child

EPC CancerRiskCalculations

Exposure Exposure Exposure Chemical I IntakelExposureConcentration CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Soil(0-8 ft bgs) Air OutdoorAir inhalation Nickel 3.99E-08 mg/m_ 2.2E-09 mg/kg-day - -

(Cont.) (Cont.) (Cont.) (particulatesor n-Nitroso-diphenylamine 3.71E-11 mg/m3 2.1E-12 mg/kg-day 4.90E-03 (mg/kg-day)-I 1.00E-14

VOCs) o-Xylene 3.69E-06 mg/m3 2.0E-07 mgtkg-day - --

(Cont.) Phenanthrene 1.41E-08 mg/m3 7.8E-10 mg/kg-day .....

Pyrene 7.06E-09 mg/m3 3.9E-10 mg/kg-day ....

Selenium 4.70E-10 mg/m3 2.6E-11 mg/kg-day .....

Silver 3.57E-09 mg/m3 2,0E-10 mg/kg-day .....

Thallium 9.79E-10 mg/m3 5.4E-11 mg/kg-day .....

Toluene 1.90E-06 mgtm3 1.0E-07 mg/kg-day .....

Trichloroethene 1.52E-06 mg/m3 8.4E-08 mg/kg-day 4.00E-01 (mg/kg-day)-I 3.35E-05

Vanadium 2.83E-08 mg/m3 1.6E-09 mg/kg-day .....

Xylene(Total) 3.54E-06 mg/m3 2.0E-07 rng/kg-day .....

Zinc 5.71E-08 mg/m3 3.2E-09 mg/kg-day .....

ExposureRouteTotal II 5.39E-08

ExposurePointTotal il 5.39E-08

IIExp..... MediumTotal II 5.39E-08

MediumTotal II 1.55E-05

Groundwater Groundwater DomesticUse Ingestion 1,1,1-Trichloroethane 2.23E-02 mg/L 1.22E-04 mg/kg-day .....

of Groundwater 1,1,2-Trich]oroethane 1.06E-02 mg/L 5.79E-05 mg/kg-day 5.70E-02 (nlg/kg-day)-I 3.30E-06

1,1-Dichlorethane 1.08E-01 mg/L 5.93E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 3.38E-06
1,2,4-Trimethylbenzene 1.13E-02 mg/L 6.20E-05 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichlorobenzene 1,34E-02 mg/L 7.33E-05 mg/kg-day -- (mg!kg-day)-I --

1,2-Dichlorethane 1.25E-02 mg/L 6.84E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I 6.22E-06
1,2-Dichlorethene(Total) 2.94E-01 mg/L 1.61E-03 mg/kg-day .....

1,2-Dichloropropane 1.00E-04 mg/L 5.48E-07 mg/kg-day 6.80E-02 (mglkg-day)-I 3.73E-08
1,3,5-Trimethylbenzene 1.06E-02 mg/L 5.82E-05 mg/kg-day -- (mg/kg-day)-I --

1,3-Dichlorobenzene 4.50E-03 mg/L 2.47E-05 mg/kg-day -- (mg/kg-day)-I --
1,4-Dichlorobenzene 6.42E-03 mg/L 3.52E-05 mg/kg-day 2.40E-0*2 (mg/kg-day)-I 8.44E-07
2-Butanone 7.10E-02 mg/L 3.89E-04 mg/kg-day ....

2-Hexanone 2.00E-03 mg/L 1.10E-05 mg/kg-day .....

2-Methylnaphthalene 7.00E-04 mg/L 3.84E-06 mg/kg-day .....

4-Methyl-2-pentanone 2.90E-02 mg/L 1.59E-04 mg/kg-day -- (mg/kg-day)-I --
Acenaphthene 2.00E-03 mg/L 1.10E-05 mg/kg-day .....
Acenaphthylene 2.00E-03 mg/L 1.10E-05 mg/kg-day -- - _.
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TABLEF-8.4.8.RME
EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Groundwater DomesticUse Ingestion Acetone 1.65E+00 mg/L 9.06E-03 mg/kg-day .....
(Cont.) (Cont.) of Groundwater (Cont.) Aluminum 9.88E-01 mg/L 5.41E-03 mg/kg-day .....

(Cont.) Antimony 1.43E-02 mg/L 7.83E-05 mg/kg-day .....

Arsenic 1.98E-02 mg/L 1.09E-04 mg/kg-day 1.50E+00 (mg/kg-day)-I 1,63E-04
Barium 2.70E-01 mg/L 1.48E-03 mg/kg-day .....

Benzene 1.59E-02 mg/L 8.71E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 4.79E-06
Benzo(a)anthracene 1.00E-04 mg/L 5.48E-07 mg/kg-day 7.30E-01 (mg/kg-day)-I 4.00E-07

Benzo(a)pyrene 1.00E-04 mg/L 5.48E-07 mg/kg-day 7.30E+00 (mg/kg-day)-I 4.00E-06
Beryllium 1.41E-03 mg/L 7,74E-06 mg/kg-day ....

bis(2-ethylhexyi)phthalate 7.09E-03 mg/L 3.89E-05 mg/kg-day 1.40E-02 (mg/kg-day)-I 5,44E-07
Bromodichloromethane 7.10E-03 mg/L 3,89E-05 mg/kg-day 6.20E-02 (mg/kg-day)-I 2.41E-06
Cadmium 1.60E_02 mg/L 8.78E-05 mg/kg-day -

Carbondisulfide 7.53E-03 mg/L 4.12E-05 mg/kg-day -

Chlorobenzene 6.07E-03 mg/L 3.33E-05 mg/kg-day -
Chloroethane 1.23E-02 mg/L 6.77E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 1,96E-07

Chloroform 7.44E-03 mg/L 4.08E-05 mg/kg-day -
Chloromethane 7.26E-03 mg/L 3.98E-05 mg/kg-day -
Chromium 1.52E-01 mg/L 8,33E-04 mg/kg-day -

Chromium(VI) 4.72E-01 mg/L 2.59E-03 mg/kg-day -

cis-1.2-Dichloroethene 5.55E-02 mg/L 3.04E-04 mg/kg-day -
Cobalt 1.51E-02 mg/L 8.28E-05 mg/kg-day -
Copper 1.24E-02 mg/L 6.79E-05 mg/kg-day -

Cyanide 6.60E-02 mg/L 3.62E-04 mg/kg-day -
Ethylbenzene 7.18E-03 mg/L 3.94E-05 mg/kg-day -

Fiuoranthene 1.80E-03 mg/L 9.86E-06 mg/kg-day -

Fluorene 1.00E-03 mg/L 5.48E-06 mg/kg-day -

Hexachlorobutadiene 4.00E-04 mg/L 2.19E-06 mg/kg-day 7,80E-02 (mg/kg-day)-I 1.71E-07
Iron 1.70E+01 mg/L 9.31E-02 mg/kg-day ....
Isopropylbenzene 5.50E-03 mg/L 3.01E-O5 mg/kg-day - --

Lead 7.38E-03 mg/L 4.04E-05 mg/kg-day - -.

m.p-Xylene 1.32E-02 mg/L 7.25E-05 mg/kg-day -
Manganese 9.9IE+00 mg/L 5,43E-02 mg/kg-day - -.

Mercury 4.40E-05 mg/L 2.41E-g7 mg/kg-day -

Methylenechloride 9.90E-03 mg/L 5.43E-05 mg/kg-day 7.50E-03 (mg/kg-day)-I 4.07E-07

Methyl-T-Butyl-Ether 6.97E-03 mg/L 3.82E-05 mg!kg-day 1,80E-03 (mg/kg-day)-I 6.87E-08
Molybdenum 7.50E-02 mg/L 4.11E-04 mg/kg-day .....

Naphthalene 3.35E-02 mg/L 1.83E-04 mglkg-day 1.20E-01 (mg/kg-day)-l 2,20E-05
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Child

EPCI I Cancir Risk Calculations

Exposure Exposure Exposure Chemical J Intake/ExposureConcentration CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRisk
Value I Units Value J Units

Groundwater Groundwater DomesticUse Ingestion _-Butylbeozene 2.40E-03 mg/L 1.32E-05 mg/kg-day - (mg/kg-day)-I -
(Cont.) (Cont.) of Groundwater (Cont.) Nickel 1.83E-01 mg/L 1.00E-03 mg/kg-day .....

(Cont.) 'l-Propylbenzene 1.22E-02 mg/L 6.70E-05 mg/kg-day -- (mg/kg-day)-I -
>Xylene 6.86E-03 mg/L 3.76E-05 mg/kg-day ....

Phenanthrene 2.00E-03 mg/L 1.10E-05 mg/kg-day -- -
Phenol 6.60E-03 mg/L 3.61E-05 mg/kg-day .....

p-lsopropy]toluene 8.00E-04 mg/L 4.38E-06 mg/kg-dsy -- (mg/kg-day)-I -

Pyrene 3.00E-03 mg/L 1.64E-05 mg/kg-day ....

Tetrachloroethene 5.84E-03 mg/L 3.20E-05 mg/kg-day 5.40E-01 (mg/kg-day)-I 1.73E-05
Thallium 8.12E-03 mg/L 4.45E-05 mg/kg-day ....
Toluene 6.35E-03 mg/L 3.48E-05 mg/kg-day -- -

trans-l,2-Dichloroethene 1.16E-02 mg/L 6.36E-05 mg/kg-day -- (mgtkg-day)-I --
Trichloroethene 1.00E+00 mg/L 5.48E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 2.19E-03

Vanadium 2.85E-02 mg/L 1.56E-04 mg/kg-day ....
Vinylchloride 2.54E-02 mg/L 1.39E-04 mg/kg_day 7.20E-01 (mg/kg-day)-I 1.00E-04
Xylene(Total) 1.75E-02 mg/L 9.58E-05 mg/kg-day - -
Zinc 1.50E-01 mg/L 8.20E-04 mg/kg-day - - _

ExposureRouteTotal Jl 2.52E-03

Dermal 1,1,1-Trichloroethane 2.23E-02 mg/L 1.38E-05 mg/kg-day .....

(bathlng/ 1,1,2-Tdchloroethane 1.06E-02 mg/L 2.46E-06 mg/kg-day 5.70E-02 (mg/kg-day)-I 1.40E-07
showering) 1,1-Dichlorethane 1.08E-01 mg/L 3.47E-05 mg/kg-day 5.70E-03 (mg/kg-day)-I 1.98E-07

1,1-Dichlorethene 5.89E-01 mg/L 3.39E-04 mg/kg-day ....
1,2,4-Trimethylbenzene 1.13E-02 mg/L 3.86E-05 mg/kg-day -- (mg/kg-day)-I --

1,2-Dichlorobenzene 1.34E-02 mg/L 3.19E-05 mg/kg-day -- (mg/kg-day)-I --
1,2-Dich]orethane 1.25E-02 mg/L 2.41E-06 mg/kg-day 9.10E-02 (mg/kg-day)_l 2.19E-07

1,2-Dichlorethene(Tota[) 2.94E-01 mg/L 1.58E-04 mg/kg-day ....

1,2-Dichloropropane 1.00E-04 mg/L 3.59E-08 mg/kg-day 6.80E-02 (mg/kg-day)-I 2.44E-09
1,3,5-Trimethylbenzene 1.06E-02 mg/L 3.63E-05 mg/kg-day - (mg/kg-day)-I --

1,3-Dichlorobenzene 4.50E-03 mg/L 1.26E-05 mg/kg-day -- (mg/kg-day)-I --
1,4-Dichlorobenzene 6.42E-03 mg/L 1.44E-05 mg/kg-day 2.40E-02 (mg/kg-day)-I 3.45E-07

2-Butanone 7.10E-02 mg/L 2.85E-06 mg/kg-day ....
2-Hexanone 2.00E-03 mg/L 3.22E-07 mg/kg-day .....

2-Methylnaphthalene 7.00E-04 mg/L 3.59E-06 mg/kg-day .....

4-Methyl-2-pentanone 2.90E-02 mg/L 4.16E-06 mg/kg-day -- (mg/kg-day)-I --
Acenaphthene 2.00E-03 mg/L 9.62E-06 mg/kg-day ....

Acenaphthylene 2.00E-03 mg/L 1.02E-05 mg/kg-day ....
Acetone 1.65E+00 mg/L 3.40E-05 mg/kg-day -- -
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

IlReceptorPopulation: Resident
LIReceptorAge: Child

EPC CancerRisk Calculations

Exposure Exposure Exposure Chemical i Intake/ExposureConcentration I CSF/UnitRiskMedium Medium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Groundwater DomesticUse Dermal Aluminum 9.88E-01 mg/L 7.64E-05 mg/kg-day - - -

(Cont.) (Cont.) of Groundwater (bathing/ Antimony 1.43E-02 mg/L 5.63E-07 mg/kg-day ....

(Cont.) showering) Arsenic 1.98E-02 mg/L 1.38E-06 mg/kg-day 1.50E+00 (mg/kg-day)-I 2.07E-06
(Cont.) Barium 2.70E-01 mg/L 3.93E-06 mg/kg-day -- -

Benzene 1.59E-02 mg/L 1.19E-05 mg/kg-day 5.50E-02 (mg/kg-day)-I 6.54E-07
Benzo(a)anthracene 1.00E-04 mg/L 3.43E-06 mg/kg-day 7.30E-01 (mg/kg-day)-I 2.50E-06

Benzo(a)pyrene 1.00E-04 mg/L 4.48E-06 mg/kg-day 7.30E+00 (mg/kg-day)-I 3.27E-05
Beryllium 1.41E-03 mg,q- 3.37E-08 mg/kg-day ....

bis(2-ethylhexyl)phthalate 7.09E-03 mg/L 5.05E-04 mg/kg-day - (mg/kg-day)-I

Bromodiehloromethane 7.10E-03 mg/L 1.29E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 7.99E-08
Cadmium 1.60E-02 mg/L 2.03E-07 mg/kg-day - -
Carbondisulfide 7.53E-03 mg/L 4.25E-06 mg/kg-day - --

Chlorobenzene 6.07E-03 mg/L 8.94E-06 mg/kg-day - -

Chloroethane 1.23E-02 mg/L 3.56E-06 mg/kg-day 2.90E-03 (mg/kg-day)-I 1.03E-08
Chloroform 7.44E-03 mg/L 2.40E-06 mg/kg-day - --

Chtoromethane 7.26E-03 mg/L 1.09E-06 mg/kg-day - -
Chromium 1.52E-01 mg/L 5.50E-06 mg/kg-day - --

Chromium(VI) 4.72E-01 mg/L 1.71E-05 mg/kg-day ....
c/s-1.2-Dichloroethene 5.55E-02 mg/L 2.99E-05 mg/kg-day .....
Cobalt 1.51E-02 mg/L 6.62E-07 mg/kg-day ....

Copper 1.24E-02 mg/L 1.37E-07 mg/kg-day .....
Cyanide 6.60E-02 mg/L 2.07E-06 mg/kg-day .....

Ethylbenzene 7.18E-03 mg/L 1.92E-05 mg/kg-day .....
Fluoranthene 1.80E-03 mg/L 3.34E-05 mg/kg-day .....

Fluorene 1.00E-03 mg/L 6.18E-06 mg/kg-day .....

Hexachlorobutadiene 4.00E-04 mg/L 1.75E-06 mg/kg-day 7.80E-02 (mg/kg-day)-I 1.37E-07
Iron 1.70E+01 mg/L 1.52E-04 mg/kg-day ....

Isopropylbenzene 5.50E-03 mg/L 2.78E-05 mg/kg-day ....

Lead 7.38E-03 mg/L 9.12E-08 mg/kg-day .....

m.p-Xylene 1.32E-02 mg/L 3.84E-05 mg/kg-day .....

Manganese 9.91E+00 mg/L 4.59E-04 mg/kg-day .....

Mercury 4.40E-05 mg/L 1.59E-09 mg/kg-day .....

Methylenechloride 9.90E-03 mg/L 1.60E-06 mg/kg-day 7.50E-03 (mg!kg-day)-I "_.20E-08

Methyl-T-Butyl-Ether 6.97E-03 mg/L 6.48E-07 mg/kg-day _.80E-03 (mg/kg-day)-I 1.17E-09

Molybdenum 7.50E-02 mg/L 1.95E-06 mg/kg-day .....

Naphthalene 3.35E-02 mg/L 8.40E-05 mg/kg-day (mg/kg-day)-I 1.01E-05
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Tirneframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Child

EPC Cancer Risk Calculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units I Value I Units

Groundwater Groundwater DomesticUse Dermal n-Butylbenzene 2.40E-03 rng/L 1.22E-05 mg/kg-day -- (mgtkg-day)-I --

(Cont.) (Cont.) ofGroundwater (bathing/ Nickel 1.83E-01 mg/L 2.18E-06 mg/kg-day ....

(Cont.) showering) n-Propylbenzeae 1.22E-02 rng/L 6.19E-05 mg/kg-day -- (mg/kg-day)-I --

(Cont.) 0-Xylene 6.86E-03 rng/L 1.75E-05 mg/kg-day - -

Phenanthrene 2.00E-03 mg/L 1.66E-05 mgtkg-day ....

Phenol 6.60E-03 mg/L 1.32E-06 mg/kg-day ....

p-lsopropyltoluene 8.00E-04 mg/L 4.05E-06 mg/kg-day 0.00E+00 (mg/kg-day)-I 0.00E+00

Pyrene 3.00E-03 • mg/L 3.52E-05 mg/kg-day ....

sec-Buty]benzene 5.00E-04 rng/L 2.53E-06 mg/kg-day -- (mg/kg-day)-I --

Selenium 1.08E-02 mg/L 3.53E-07 mg/kg-day ....

Silver 5.48E-03 mg/L 1.21E-07 mg/kg-day ....

Tert-Butanol 4.21E-g1 mg/L 2.89E-05 mg/kg-day -- (mg/kg-day)-I --

tert-Butylbenzene 3.O0E-04 mg/L 1.52E-06 mg/kg-day - (rng/kg-day)-I --

Tetrach]oroethene 5.84E-03 mg/L 1.02E-05 mg/kg-day 5.40E-01 (rng/kg-day)-I 5.49E-06

Thallium 8.12E-03 rng/L 2.94E-07 mg/kg-day ....

Toluene 6.35E-03 mg/L 1.04E-05 mg/kg-day ....

trans-l,2-Dichloroethene 1.16E-02 rng/L 2.02E-05 mg/kg-day -- (mg/kg-day)-I --

Trichloroethene 1.00E+00 mg/L 5.68E-04 mg/kg-day 4.00E-01 (mgtkg-day)-I 2.27E-04

Vanadium 2.85E-02 mg/L 1.39E-06 mglkg-day - --

Vinylchloride 2.54E-02 mg/L 1.04E-05 mg/kg-day 7.20E-01 (rng/kg-day)-I 7.47E-06

Xylene(Total) 1.75E-02 mg/L 5.07E-05 mg/kg-day ....

Zinc 1.50E-01 mg/L 1.85E-06 mg/kg-day -- ..

Ex_ II 2.89E-04

ExposurePointTotal II 2.81E-03
ExposureMediumTotal 2.81E-03

Air DomesticUse Inhalation 1,1,1-Trichloroethane 2.23E-02 mg/I 2.57E-05 mg/kg-day - --

of Groundwater (bathing/ 1,1,2-Trichloroethane 1.06E-02 rng/I 1.22E-05 mg/kg-day 5.60E-02 (mg/kg-day)-I 6.81E-07

Indoors showering) 1,1-Dichiorethane 1.08E-01 mg/I 1.24E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 7.10E-07

1,1-Dichlorethene 5.89E-01 mg/I 6.78E-04 mg/kg-day - --

1,2,4-Trimethylbenzene 1.13E-02 mg/I 1.30E-05 mg/kg-day - --

1,2-Dichlorobenzene 1.34E-02 rng/I 1.54E-05 mg/kg-day - --

1,2-Dichlorethane 1.25E-02 mg/I 1.44E-05 mg/kg-day 9.10E-02 (mg/kg-day)-I 1.31E-06
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedevelcped

IIReceptorPopulation: Resident
[IReceptorAge: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I IntakelExposureConcentration CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Groundwater Air DomesticUse Inhalation 1,2-Dichlorethene(Total) 2.94E-01 mg/I 3.38E-04 mg/kg-day ....

(Cont.) (ConL) of Groundwater (bathing/ 1,2-Diuhloropmpane' 1.00E-04 mg/I 1.15E-07 mg/kg-day 6.80E-02 (mg/kg-day)-I 7.82E-09

Indoors showering) 1,3,5-Trimethylbenzene 1.06E-02 mg/I 1.22E-05 mg/kg-day - - -

(Cont.) (Cont.) 1,3-Dichlorobenzene 4.50E-03 mg/I 5.18E-06 mgikg-day ....

1,4-Dichlorobenzene 6.42E-03 mg/I 7.39E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 1.62E-07

2-Butanone 7.10E-02 mg/I 8.17E-05 mg/kg-day ....

2-Hexanone 2.00E-03 mg/I 2.30E-06 mg/kg-day ....

2-MethylNaphthalene 7.00E-04 mg/l 8.05E-07 mg/kg-day ....

4-Methyl-2-pentanone 2.90E-02 mg/I 3.34E-05 mg/kg-day - - -

Acenephthene 2.00E-03 mg/I 2.30E-06 mg/kg-day - -

Acenaphthylene 2.00E-03 mg/I 2.30E-06 mg/kg-day - --

Acetone 1.65E+00 mg/I 1.90E-03 mg/kg-day - --

Benzene 1.59E-02 mg/I 1.83E-05 mg/kg-day 2.70E-02 (mg/kg-day)-I 4.94E-07

Bromodichloromethane 7.10E-03 mg/] 8.17E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 5.07E-07

Carbondisulfide 7.53E-03 mg/I 8.66E-06 mg/kg-day - --

Chlorobenzene 6.07E-03 mg/I 6.99E-06 mg/kg-day - --

Chloroethane 1.23E-02 mg/] 1.42E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 4.12E-08

Chloroform 7.44E-03 mg/I 8.56E-06 mg/kg-day 8.05E-02 (mg/kg-day)-I 6.89E-07

Chloromethane 7.26E-03 mg/] 8.35E-06 mg/kg-day - --

cis-1,2-Dichloroethene 5.55E-02 mg/I 6.39E-05 mg/kg-day (mg/kg-day)-I --

Cyanide 6.60E-02 mg/I 7.59E-05 mg/kg-day - --

Ethylbenzene 7.18E-03 mg/I 8.27E-06 mg/kg-day - --

Fluorene 1.00E-03 rng/I 1.15E-06 mg/kg-day - --

Hexachlorobutadiene 4.00E-04 mg/I 4.60E-07 mgikg-day 7.80E-02 (mg/kg-day)-I 3.59E-08

Isopropylbenzene 5.50E-03 mg/I 6.33E-06 mg/kg-day - --

m,p-Xylene 1.32E-02 mg/I 1.52E-05 mg/kg-day ....

MethyleneChloride 9.90E-03 mg/I 1.14E-05 mg/kg-day 1.65E-03 (mg/kg-day)-I 1.87E-08

Methyl-T-Butyl-ether 6.97E-03 mg/I 8.02E-06 mg/kg-day 9.10E-04 (mg/kg-day)-I 7.30E-09

Naphthalene 3.35E-02 mg/I 3.85E-05 mg/kg-day 1.20E-01 (mg/kg-day)-I 4.62E-06

n-Butylbenzene 2.40E-03 mg/I 2.76E-06 mg/kg-day ....

n-propylbenzene 1.22E-02 mg/I 1.41E-05 mg/kg-day - - -

o-Xylene 6.86E-03 mg/I 7.89E-06 mg/kg-day - -
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Child

EPC CancerRiskCalculations

Medium Exposure Exposure Exposure Chemical I Intake/ExposureConcentration CSF/UnitRiskMedium Point Route ofPotential Concern Value Units CancerRiskI Value ! Units Value I Units

Groundwater Air Domestic Use Inhalation Phenanthrene 2.00E-03 mg/I 2.30E-06 mg/kg-day ....

(Cont.) (Cont.) of Groundwater (bathing/ Pyrene 3.00E-03 mg/I 3+45E-06 mg/kg-day ....

Indoors showering) sec-Butylbenzene 5.00E-04 mg/I 5.75E-07 mg/kg-day ....

(Cont.) (Cont.) lert-Butylbenzene 3.00E-04 mg/I 3.45E-07 mg/kg-day ....

lrans-l,2-Dichloroethene 1.16E-02 mg/I 1.34E-05 mg/kg-day ....

Tetrachloroethene 5.84E-03 mg/I 6.73E-06 mg/kg-day 2.10E-02 (mg/kg-day)-I 1.41E-07

Toluene 6.35E-03 mg/I 7.31E-06 mg/kg-day - - -

Trichloroethene 1.00E+00 mgll 1.15E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 4.60E-04

Vinylchloride 2.54E-02 mg/I 2.92E-05 mg/kg-day 3+10E-02 (mg/kg-day)-I 9.05E-07
Xylene(Total) 1.75E-02 mg/I 2.01E-05 mg/kg-day - - ..

ExposureRouteTotal II 4.71E-04

ExposurePointTotal II 4.71E-04
IndoorAir Inhalation 1,1,l-Trichloroethane 2.01E-03 rag/m3 1.11E-04 mg/kg-day - - -

(VaporIntrusion) 1,1,2-Tdchloroethane 4.59E-05 mg/m3 2.53E-06 mg/kg-day 5+60E-02 (mg/kg-day)-I 1.42E-07

1,l-Dichlorethane 3.16E-03 rag/m3 1.75E-04 mg/kg-day 5.70E-03 (mg/kg-day)-I 9.95E-07

1,1-Dichiorethene 9.92E-02 mg/m3 5.48E-03 mg/kg-day ....

1,2,4-Trimethylbenzene 2.33E-04 rag/m3 1.29E-05 mg/kg-day .....

1,2-Dichlorobenzene 9.49E-05 mg/m3 5+24E-06 mgtkg-day ....

1,2-Dichlorethane 7.70E-05 mg/m3 4+25E-06 mg/kg-day 9+10E-02 (mg/kg-day)-I 3.87E-07

1,2-Dich[orethene(Tota0 6.08E-03 rag/m3 3+36E+04 mg/kg-day - - -

t ,2-Dichloropropane 1.41E-06 mgim3 7.77E-08 mg/kg-day 6.80E-02 (mg/kg-day)-I 5.28E-09

1,3,5-Trimethylbenzene 2.08E-04 rag/m3 1.15E-05 mg/kg-day ....

1,3-Dichlorobenzene 5.39E-05 mg/m3 2.98E-06 mg/kg-day ....

1,4-Dichlorobenzene 5.92E-05 rag/m3 3.27E-06 mg/kg-day 2.20E-02 (mg/kg-day)-I 7.19E-08

2-Butanone 2.35E-05 rag/m3 1.30E-06 mg/kg-day - --

2-Hexanone 1.31E-06 mg/m3 7.25E-08 mg/kg-day - --

2-MethyINaphthalene 8.28E-07 rng/m3 4.57E-08 mg/kg-day ....

4-Methyl-2-pentanone 1.90E-05 rag/m3 1.05E-06 mg/kg-day - --

Acenaphthene 6.52E-07 mg/m3 3.60E-08 mg/kg-day - -

Acenaphthylene 6.52E-07 rag/m3 3.60E-08 mg/kg-day - --

Acetone 5.45E-04 mg/m3 3.01E-05 mglkg-day - --

Benzene 5.01E-04 m_/m3 2.77E-05 mg/kg-day 2.70E+02 (mg/kg-day)-I 7.47E-07
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

Receptor Age: Child

EPC CancerRisk Calculations

Medium Exposure Exposure Exposure Chemical I IntakelExposureConcentration CSF/UnitRiskMedium Point Route of PotentialConcern Value Units CancerRiskI Value I Units Value I Units

Groundwater Air IndoorAir Inhalation Bromodich[oromethane 2.55E-05 mg/m3 1.41E-06 mg/kg-day 6.20E-02 (mg/kg-day)-I 8,74E-08

(Cont.) (Cont.) (Cont.) (Vapor Intrusion) Carbondisulfide 1.61E-03 mg/m3 8.88E-05 mg/kg-day - --

(Cont.) Chlorobenzene 9.89E-05 mg/m3 5.46E-06 mg/kg-day - --

Chloroethane 1.47E-03 rag/m3 8.11E-05 mg/kg-day 2.90E-03 (mg/kg-day)-I 2.35E-07

Chloroform 1.82E-04 mg/m3 1.01E-05 mg/kg-day 8.05E-02 (mg/kg-day)-I 8.10E-07

Chloromethane 5.88E-04 mg/m3 3.25E-05 mg/kg-day - --

cis-1,2-Dich[oroethene 1.15E-03 mg/m3 6,35E-05 mgikg-day (mg/kg-day)-I --

Cyanide 9,60E-05 rng/m3 5.30E-06 mg/kg-day ....

Ethyibenzene 2.48E-04 rag/m3 1.37E-05 mg/kg-day - - -

Fluorene 1.34E-07 mg/m3 7.40E-09 mg/kg-day ....

Hexachlorobutsdiene 9.57E-06 mg/m3 5.29E-07 mg/kg-day 7.80E-02 (mg/kg-day)-I 4.12E-08

Isopropylbenzene 2.12E-02 mg/m3 1.17E-03 mg/kg-day ....

m,p-Xylene "4.52E-04 mg/m3 2.49E-05 mg/kg-day ....

MethyleneChlodde 1,47E-04 mg/m3 8.11E-06 mg/kg-day 1,65E-03 (mg/kg-day)-I 1.33E-08

Methyl-T-Butyl-ether 2,95E-05 mg/m3 1.63E-06 mg/kg-day 9,10E-04 (mg/kg-day)-I 1.49E-09

Naphthalene 5.03E-05 mg/m3 2,78E-06 mg/kg-day 1.20E-01 (mg/kg-day)-I 3.33E-07

n-Butylbenzene 9.94E-05 mg/m3 5.49E-06 mg/kg-day ....

n-propylbenzene 4.44E-04 rag/m3 2.45E-05 mg/kg-day ....

o-Xylene 1.73E-04 rag/m3 9.54E-06 mg/kg-day ....

Phenanthrene 1.75E-07 rag/m3 9.69E-09 mg/kg-day ....

Pyrene 6,77E-08 mg/m3 3.74E-09 mg/kg-day ....

sec-Butylbenzene 5.50E-08 mg/m3 3.04E-09 mg/kg-day ....

tert-Sutylbenzene 1.30E-05 mg/m3 7.17E-07 mg/kg-day ....

trans-1,2-Dichloroethene 9.43E-04 mg/m3 5.21E-05 mg/kg-day ....

Tetrachloroethene 4.75E-04 mg/m3 2.62E-05 mg/kg-day 2.10E-02 (mg/kg-day)-I 5.51E-07

Toluene 2.22E-04 rag/m3 1.22E-05 mg/kg-day ....

Trich[oroethene 5.23E-02 mg/rn3 2.89E-03 mg/kg-day 4.00E-01 (mg/kg-day)-I 1.16E-03

Vinylchloride 5.47E-03 mg/m3 3.02E-04 mg/kg-day 3.10E-02 (mg/kg-day)-I 9.37E-06
Xylene(Total) 5.96E-04 I/m3 3.29E-05 mg/kg-day - - _

ExposureRouteTotal II 1.17E-03

ExposurePointTotal II 1.17E-03

ExposureMediumTotal II 1.64E-03
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TABLE F-8.4.8.RME

EPA RAGS PART D TABLE 7b

CALCULATION OF RME CHEMICAL CANCER RISKS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident
Receptor Age: Child

EPC CancerRisk Calculations I

Exposure Exposure Exposure Chemical I Intake/ExposureConcentration I CSF/UnitRisk ]Medium Medium Point Route of PotentialConcern Value Units CancerRiskI Value ) Units 1 Value I Units

Medium Total I( 4.45E-03
=m

Total of ReceptorHazardsAcross All Media 4.47E.03 ]J

Notes:

-- Notapplicableor notavailable
CSF Cancerslopefactor

EPA U.S.EnvironmentalProtectionAgency

EPC Exposurepoint concentration
ft bgs Feet belowgroundsurface

mg/kg Milligramsper kilogram
mg/kg-day Milligramsper kilogramperday

(mg/kg*day)-I 1/(Milligramsperkilogramper day)
mg/L Milligramsper liter

mg/m3 Milligramsper cubic meter
RAGS RiskAcceptanceGuidancefor Superfund

RME Reasonablemaximumexposure
VOC Volatileorganiccompound

(a)See theVapor Intrusionto IndoorAir Evaluationfor determinationof themodeled indoorairconcentration.
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TABLE F-9.4.1.RME

EPARAGS PARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
CURRENTINDUSTRIALWORKER

SITE21, ALAMEDAPOINT, ALAMEDA, CALIFORNIA

Scenario 'rimeframe: Current

ReceptorPopulation: IndustrialWorker
ReceptorAge: Adult

CarcinogenicRisk Non-CarcinogenlcHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

I I ,ng........ Exp R.... ..... Primary I ,ng ........Inhalation Home-Grown Total Target Organ(s) Produce RoutesTotalIngestion Dermal Produce Ingestion DerrnaI Inhalation Home-Grown Exposure

I Soil(0-2 ft bgs) Sol! Site Soil 2-Methylnaphthalene - - Lungs 4.80E-06 2.97E-07 - - 4.80E-06

4,4'-DDD 1.01E-09 6.64E-11 1.07E-09 Liver 2.35E-05 1.85E-06 - - 2.50E-05

4,4'-DDT 6.89E-09 1.36E-09 8.28E-09 Liver 1.14E_)4 2.28E-05 - - 1.36E-04

Acenaphthene - - Liver 1.83E-07 1.40E-07 - - 3.03E-07

Acenaphthylene - Liver 3.42E-08 2.26E-09 .. - 3.65E-08

Acetone - - Kidney 5.44E-09 3.59E-10 - - 5.79E-09

Aluminum - - CNS 1.44E-02 9.49E-05 - - 1.45E-02

Anthracene - - Noobse_,'edeffect 4.96E-08 4.25E°08 - - 9.21E-O8

Antimony - - Whotebody,Blood, ImmuneSystem 1.40E_02 9.26E-05 - - 1.41E-02

Aroclor-1260 9.78E-08 9.04E-08 1.88E-07 Eye/FingerandToe nails 6.85E-03 6.33E-03 - - 1.32E-02

Arsenic 1.05E-O5 2.08E-06 1.26E-05 Skin 6.52E-02 1.29E-02 _ - 7.81E-g2

Barium - - Kidney 3.25E-03 3.07E-04 _ - 3.56E-03
Benzo(a)anthracene 8.44E-09 7.24E-09 1.57E-08 _ _ _

Benzo(a)pyrene 1.10E-07 9.48E-08 2.05E-07 _ _ -

Benzo(b)fluoranthene 4.90E-09 4.21E-09 9.11E-09 _ _ -

Benzo(g,h,i)perylene - - - Kidney 8.08E-07 6.93E-07 - - 1.g0E-O6

Benze(k)fluoranthene 6.57E-10 5.64E-10 1.22E-09 _ _ -

Beryllium - - - G!Tract 1.22E-03 1.15E-03 - - 2.38E-03

bis(2°ethylhexyl)phthalate 2.54E-10 - • 2.54E-10 Liver 2.84E-06 1.68E-07 - - 2.71E-06

Cadmium - - - Kidney 1.86E-02 1.23E-04 -- - 1.87E-02

Chromium - - Noobservedeffect 2.32E-05 1.53E-07 - - 2.34E-05
Chrysene 1.79E-10 1.84E-10 3.33E-10 _ _ -

Cobalt - - B_ood 7.20E-04 4.76E-06 - -- 7.28E-04

Copper - - - Gi Tracll]<idney 1.82E-03 1.07E-05 - - 1.63E-03
Dibenzo(a,h)anthracene 4.36E-08 3.74E-08 8.10E-08 _ - -

di-n-Butylphthalate - - WholeBody 6.95E-07 4.59E-10 - -- 6.95E-07

Fluoranthene - -- Kidney/Liver/Blood 5.69E-07 4.88E-07 _ - 1.06E-g6

Fluorene - - Blood 4.90E-07 4.20E-07 _ - 9.10E-07

Indeno(1,2,3--cd)pyrene 9.74E-09 8.36E-09 1.81E-08 - _ _ -
Iron - 8.31E-02 5.49E_04 - 8.37E-02
Lead - -

Manganese - CNS 1.99E-02 1.31E-04 - - 2.00E=02

Mercury - ImmuneSystem 4.12E-03 - 4.12E-03

Molybdenum - CNS 5.48E-04 3.62E-06 - • 5.52E-04

Naphthalene 6.79E-10 5.82E-10 1.26E-09 WholeBody 7.92E-07 6.79E-07 - 1.47E-08

Nickel - WholeBody 1.46E-03 2.41E-04 - 1.70E-03

Phenanthrene - NOobservedeffect 9.72E-08 6.41E-O9 - 1.04E-07

Pyrene - Kidney 1.02E-08 8.72E-07 1.89E-06

Silver - - SKin 5.61E-04 9.25E-05 8.83E-04
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TABLE F-9.4.1.RME
EPA RAGSPARTD TABLE9

SUMMARY OFRECEPTORRISKSAND HAZARDSFORCOPCS
CURRENTINDUSTRIALWORKER

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: Current

ReceptorPopulation: IndustrialWorker
ReceptorAge: Adult

Carcinogenic Risk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

Inhalation mgestmnot ExposureRoutes Primary Ingestionot ExposureHome-Grown Total Target Organ(s) ProduceIngestion Dermal Produce Ingestion Dermal Inhalation Home-Grown Routes Total

(Cont.) (Cent.) (Cont.) Vanadium I I Kidney 8.15E-03 2.07E-03 1.02E-02Zinc Blood 3.64E-04 2.40E-06 3,66E-04

ChemicalTotal II 1.08E-0_I 2._2E-06I0.0OE+O010.O0E+00II 1.31E-0S II 2.77E-01I Z4_E-02I O.00E.O0I O.00E+00II 3.01E-01
-xposurePointTotal II II 131E-05 II tl 301E-01

-'-xp..... MedlumTotat II II 1.31E-0S I! II 301E-01
Air OuldoorAir 2-Methylnaphthalene - - - - -

(PadiculatesandVOCs) 4,4'-DDD - - 1.52E-'[3 1.52E-13 Liver - 3,56E-09 3.56E-09

4,4'-DDT - - 1.04E-12 1.04E-12 Liver - 1.72E-08 1.72E-08

Acenaphthene - - Liver -- 1.81E-07 1.81E-07

Acenaphthylene - - Liver - 3,81E-08 3.81E-08

Acelone - Kidney 8.63E-08 8.63E-08

Aluminum - - Respiratorysystem 1.52E-03 1.52E-03
Anthracene - - Noobservedeffect 1.42E-08 - 1.42E-08

Antimony - - - -

Aroclor-1260 - 1.48E-11 1.48E-11 "nmuneSystem/Eye/FingerandToe nait_ 1.04E-06 - 1.04E-06
Arsenic - 1.59E-08 1.59E-08 ....

Barium - - Developmental 2.46E-04 - 2A6E-04

Benzo(a)anthracene - 1.28E-12 1.28E-12 -- - _

Benzo(a)pyrene - 1,67E-11 1.67E-11 - - -

Benzo(b)tluoranthene - " _ 7A3E-13 7.43E-13 - - _

Benzo(g,h,i)perylene - - Kidney 1.22E-10 - 1.22E-I0

Benzo(k)fluoranlhene - 9.96E-14 9.96E-14 - - _

Beryllium - 1.11E-09 1.11E-09 Immune Bysiem/Lung 6A9E-05 -- 6.49E-05

bis(2-ethylhexyl)phthalate - 3,85E-14 3.85E-14 3.50E-1O 3.50E-10
Cadmium - 3,17E-09 3.17E-09 - - _

Chromium - - - - -

Chrysene - 2,72E-14 2.72E-14 - - _

Cobalt - 7.64E-09 7.64E-09 Respiratorysystem 3.82E-04 -_ 3,82E-04

Copper .......

Dibenzo(a,h)anthracene - 6,60E-12 6,60E-12 ....

di-n-Eutylphthalate - - - - __

Fluoranthene - - Kidney/LiverlBlood 8.62E-11 - 8.62E-11
Fluorene - - BIood 2.72E-07 -- 2.72E-07

Indeno(1,2,3-cd)pyrene - 1.48E-12 1.48E-12 .....
Iron - - - ._ _

Lead - - _ - - - _

Manganese - -- CNS 5.06E-03 - 5.06E-03

Alameda Point OU-2BRI Report Page 2 of 5



TABLE F-9.4.1.RME
EPARAGS PARTDTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDS FORCOPCS
CURRENTINDUSTRIALWORKER

SITE21, ALAMEDAPOINT, ALAMEDA,CALIFORNIA

ScenarioTimeframe: Current
ReceptorPopulation: IndustrialWorker
ReceptorAge: Adult

Medlulm Exposure Exposure Chemical CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Point of PotentialConcern

I mgestlonOX Exposure Routes Primary t ingestion o; ExposureInhalation Home-Grown Total Target Organ(s) ] ProduceIngestion Dermal Produce Ingestion Derma] Inhalation Home-Grown Routes Total

Soil(0-2 ft bgs) Air OutdoorAir Molybdenum -- - - ....

(Cont.) (Cont.) PadiculatesandVOCs) Naphthalene -- 3.16E-09 3.16E-09 Nasal Epithelium -- 8.59E-05 - 8.59E-05
(Cont.) Nickel

- Respiratorysystem 7.74E-05 7.74E-05
Phenanthrene - Noobservedeffect 1.39E-08 - 1.3OE-O8

Pyrene - Kidney 5.35E-08 - 5.35E-08
Silver

Thallium

Vanadium

Zinc - -

]1chomioa'Tota' II 0.OOE+OOt 0.O0E+OO 0.0OE*OO II 3.10E-09 II 0.OOE+OOI 7.44E-03 O.0OE+OO11 7.44E-03

Ex_o,o,opo_°tTo,a_ II II 310E-09 II tl 7,,E-03
II II 310E-09 II II ,.,,E-g3

MediumTota; II II 131E-05 II II 30gE-Ol
Groundwater GroundwaterVapor IndoorAir 1.1,1-Trichloroethane - - Liver, Brain 6.26E-05 6.26E-05

IntrusionIndoorAir (inhalation) 1,1,2-Trlchloroethane - 1.79E-07 1.79E-07 Blood 2.24E-94 2.24B-04

1,1-Dichlorethane - 1,26E-06 1.26E-f!6 Kidney 4.42E-04 4.42E-94

1,1-Dichlorethene - Liver 3,40E-92 3.40E-02

1.2,4-Trimethy[benzene - CNS 2.69E-93 2.69E-03
1,2-Dichlorobenzene - -

- 3.26E-05 3.26E-05

1,2-Dichlorethane - 4.90E_97 4.90E-07 Liver 2.29E-06 2.20E-06

1,2-Dichlorethene(Total) - -- Blood 1.19E-02 1.19E-02

1,2-Dichloropropane - 6.68E-09 6.68E-09 - 2.90E-05 2.59E-05

1.3,5-Trimethylbenzene - - CNS 2.40B-03 2.40E-03
1,3-Dichlorobenzene - -

- - 3.51E-05 3.51E-05

1,4-Dichlorobenzene - 9.10E-f!8 9.10E-08 Liver - 5.O7E-06 5.07E-06

2-Butanone - - Developmental - 3.22E-07 3.22E-07

:'-Hexanone - - CNS - 2.99E-08 2.99E-98
2-MethylNaphthalene - - -

1-Methyl-2-pentanone - - - - 4.33E-07 4.33E-07

_,cenaphthene - - - Liver - 2.13E-07 2.13E-07

_.cenaphthylene - Liver - 2.13E-07 2.13E-07

_,cetone - - - Kidney - 1.18E-05 1.18E-05

3enzene 9.45E-07 - 9.45E-07 Btood - 1.14E-03 1.14E-03

_romodichloromethane 1.11E-07 - 1.11E-97 Kidney - 2.50E-05 2.50E-05

3arbondisulfide - - CNS - 1.57E-04 1.57E-94

_hlorobenzene - - Lk,er - 1.13E-04 1.13E-04

3hloroethane 2.98E-07 - 2.98E-07 Fetus - 9.91E-06 9.91E-06
3hloroform 1.03E-06 - 1.03E-06 -

- - 2.55E-02 2.55E-02
_h]oromethane - - CNS 4.47E-04 4 47F.n4
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TABLE F-9.4.1.RME
EPA RAGSPARTD TABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFORCOPCS
CURRENTINDUSTRIALWORKER

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarloTimeframe: Current

ReceptorPopulation: IndustrialWorker
ReceptorAge: Adult

Carcinogenic Risk Non-CarcinogenlcHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

I inhaiat,on lag........ Exp R..... ..... Primary I I mg........ Bxp.....ingestion Dermal Home.GrOWnproduceTotal Target Organ(s) Ingestion Dermal Inhalation Home-GrownproduceRoutes Total

Groundwater GroundwaterVapor IndoorAir cis-l,2-Dichloroethene .... Blood - 2.25E-03 - 2.25E-03

(Cent.) IntrusionIndoorAir (inhalation) Cyanide ......

(Cont.) (Cont.) Ethylbenzene .... Developmental - 1.70E-05 - 1.70E-05

F]uorene .... Blood - 6.56E_)8 - 6.56E-08

HexacMorobutad_ene - 5.22E-08 - 5.22E-08 Kidney - 6.24E-04 - 6.24E*04

sopropylbenzene .... Kidney - 3 78E-03 - 3.78E-03

m.p-Xylene .... CNS - 3 09E-04 - 3 09E-04

MethyleneChloride 169E-08 - 169E*08 Liver -- 3 35E-06 3 35E-06

Methyl-T-Butyl-ether 1.88E-09 - 188E-09 Liver/Kidney/PeriocularTissue - 6 75E-07 - 6 75E-07

!Naphthalene 4 22E-07 - 4 22E-07 NasalEpithelium - 1 15E-03 - 1 15E-03

;n-Butylbenzene ...... 1.70E-04 - 1.70E-04

in-propyIbenzene ..... 2.17E-04 - 2,17E-04

_-Xylene - - CNS - - 1.18E-04 1.18E-04

_henanthrene - - Noobse_'edeffect -- - 1.14E-08 1.14E-08

_yrene - - - Kidney - 4.42E-08 4.42E-08

_ec-Butylbenzene ..... 9.42E-08 9.42E-08

:ert-ButyJbenzene ..... 2.22E-05 2.22E-05

:rans*1.2*Dichloroethene - - - Blood - 9.23E-04 9.23E-04

retrachloroethene - 6.97E-07 - 6.97E-07 CNS - 5,42E-05 5,42E-05

toluene - - - CNS - 3.80E-05 3.80B_5

rrichloroethene - 1.46E-03 - 1.46B-03 CNS/Liver/EndocrineSystem - 1.02E-01 1.02E-01

#inyl chloride - 6.12E-06 - 6,12B_t6 Liver - 3.75E-03 3.75E-03

Kylene(Total) - - - CNS - 4.09E-04 4.09E-04

Ilohem_,Toto, II 000E.OOI 000E*00I 14_E-03I 000E*00II 14_E-03]1 ! 000E,00! 0O0E.00I 1BSE-01I I _0SE-0_
E×p.....PointTotal II II _Eoa II II

Exp.....MediumTota, It II ,,,E-0_II II E-g,I

_eoop,orTota, II Re_ptorR,°kTo,o,II _-_'0_ II Rooop,o_.,Tota,II _.O_E-O_IJ
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TABLE F-9.4.1.RME
EPARAGSPART DTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFORCOPCS
CURRENTINDUSTRIALWORKER

SITE21,ALAMEDA POINT, ALAMEDA,CALIFORNIA

ScenarioTimefrarne: Current
ReceptorPopulation: IndustrialWorker
Receptor,Age: Adug

Medium Exposure Exposure Chemical CarcinogenicRisk Non-Carclnogenic HazardQuotient
Medium Point of PotentlalConcern

I mgestmnor ExposureRoutes Pdmat_ mgesuon or ExposureInhalaEon Home-Grown Total ProduceIngestion Dermal Produce Ingestion Derma[ Inhalation Home-Grown RoutesTotal

Notes: TotalOrgan1 (Liver)HI AcrossAll Media= 7.1OE-O2

-- Notapplicable ornot available TotalOrgan2 (Kidney)HIAcrossAll Media= 3.90t£-02

CNS Centralnervous system TotalOrgan 3 (Fetus)HI AcrossAll Media= 9.91E-06

COPC Chemicalof Potential Concern Total Organ4 (NervousSystem)HI Across All Media= 1.49E-01

EPA U.S,EnvironmentalProtectionAgency TotalOrgan5 (Endocrinesystem)HI Across All Media= 1.02E-g1

ft bgs Feet below groundsurface Total Organ 6 (Blood)HI AcrossAll Media= 6.46E-02

GI Gaslrointastinal TotalOrgan 7 (Skin)HI AcrossAll Media= 7.88E-02

HI Hazardindex TotalOrgan 8(NOObservedEffect)HI AcrossAll Media= 2.36E-05

RAGS RiskAssessmentGuidancefor Superfund TotalOrgan9 (UnknownSystems)HI AcrossAll Media= 1.10E-01

RME Reasonablemaximumexposure TotalOrgan 19(GastrointestinalSystem)HI AcrossAll Media= 4.01E-03

VOC Volatileorganiccompound TotalOrgan11(Vision/Eye)HiAcrossAll Media= 1.3gE-02

TotalOrgan 12(BodyWeight)HI AcrossAll Media= HA

TotalOrgan13(Developmental)HI AcrossAllMedia= 2.64E-04

TotalOrgan13 (Respiratory/lung)HIAcrossAllMedia= 1.99E-03

TotalOrgan13(wholebody)HI AcrossAll Media= 1.58E-02

TotalOrgan 13 (ImmuneSystem)HIAcrossAll Media= 1,83E-02

Total Organ 13(ReproductiveSystem)HIAcross AllMedia= NA

Total Organ13(Fingerand ToeNail) HiAcrossAtl Media= 1.32E-02

TotalOrgan 13 (NasalTissue) HIAcrossAll Media= 1.23E-03

Total Organ 13(Fetus)HIAcross All Media= 9,91E-06
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TABLE F-9.4.2.RME
EPARAGSPARTDTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTURECONSTRUCTIONWORKER

SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

IRcenario Timeframe: Hypothetical Future

Receptor Population: Construcgon Worker

eceptor Age: Adult

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Exposure Exposure Chemical
Medium Point of Potential Concern

I I I i,ng........!Ingestion or Exposure Routes Primary Ingestion Dermal Inhalation Home-Grown Exposure Route_

Ingestion Dermal Inhalation Home*GrownProduce Totat Target OrganIs) Produce Total

Soil (0-2 ft bgs) Soil Site Soil 2-Methylnaphthalene - - - Lungs 1.49E-05 4.46E-07 1.53E-05

4,4'-DDD 1,33E-13 3.99E-12 1,37S-10 Liver 7.75E-05 2.32E-06 7.98E-05

4,4'-DDT 9.1OE-IO 8.19E-11 9.92E-10 Liver 3,75B-04 3.37Eo05 4.08E=04

Acenaphthene - - - Liver 5.38E-0T 2.10E_07 7.48E-07

Acenaphthyiene .... Liver 1.13B-07 3.39E-09 1.16E-07

Acetone - - - Kidney 1.79E_08 5.38E-10 1.85E-08

Aluminum - - - CNS 4.74Eo02 1.42B-04 4.76B-02

Anthracene .... NO observed effect 1.64E-07 6.38E-08 2.27E-07

Antimony - = - Whole body, Blood, immune System 4.62E-02 1.39B-04 4.B4E 02

Aroc]or-1260 1.29E-08 5.42E-09 1.83E°08 Eye/Finger and Toe nails 2.26E-02 9.49B-03 3.21 B-g2

Arsenic 1.38B-06 1.25E°07 1.51E-06 Skin 2.15E-01 1.94E-02 2.35B-01

Badum -- - Kidney 1.07E-02 4.60E-04 1.12E-02

Benzo(a)anthracene 1.11E-09 4.34E-10 1.55E-09

Benzo(a}pyrene 1.46E-g8 5.69E-09 2.03E-08

Benzo(b)fluoranthene 6.47E-10 2.52E-10 8.99E-1g

Benzo(g,h,i)perjlene - - - Kidney 2.67E-06 1.04E-06 3.70E-06

Benze(k)ffuoranthene 8.68E-!1 3.38E-11 -- - 1.21E-10

Beryllium .... GI Tract 4.04E-03 1.73E-03 5.77E-03

bis(2-ethylhexyl)phthalate 3.36E-11 - - - 3.36E-11 Liver 8.40E-06 2.52E-07 8.65E-06

Cadmium .... Kidney 6.14E-02 1.84E-04 6.15E-02

Chromium - - - No observed effect 7.66E-05 2.30E-07 7.69E-05

Chrysene 2.37E-11 9.23E-12 - -- 3.29E-11

Cobalt - - - Blood 2.38E-03 7.13E-06 2.33E-03

Copper - - - Gi Tract/Kidney 5.36E-03 1.61E-05 5.37E-03

Dibenzo(a,h)anthracene 5.75E-09 2.24E-09 - - 7.99E-09

di-n-Butylphthalate .... Whole Body 2.29Eo06 6.88E-10 2.29E 06

Fluoranthene - - - Kidney/Liver/81ood t.g8E-06 7.32E-07 2.6! E-06

Fluorene .... Blood 1,62E°06 6.3gE-07 2.25E-06

Indeno(1,2,3-cd)pyrene 1.29E-09 5.02E-10 - - 1.79E-09

Iron .... 2.74E-01 8.23E*04 2.75E-01

Lead ....

Manganese - - - CNS 6.55E-02 1.97E*04 6.57E-02

Mercury - - - immune System t .36E-02 1.36E-02

Molybdenum - - - CNS 1.81E-03 5.42E 06 1.81E-03

Naphthalene 8.96E-11 3.49E-I 1 - - 1.25E-10 Whole Body 2.61E-06 1.02E-06 3.63E-06

Nickel - - - Whole Body 4.82E-03 3.61E-34 5.18E-03

=henanthrene - - NO observed effect 3.2! E-07 9.62E°09 3.30E-(_7

>yrene .... Kidney 3.35E-06 1.31E-06 4.66E°06

Silver - - - SKin 1.85E-03 1.39E-04 1.99E-03

;Thallium - - - Liver, Blood 1.09E-01 1.0gE-01

/anadium - - Kidney 2.69E-02 3.10E°03 3.00E-02

Zinc - = - Blood 1.20E-03 3.60E-08 1.20E-03

;horn,ca,To,a, II 1.42E-06I t.39E-07I 0"00E+00I0.00E+00I{ 1.56E-06It II 9.1_E-01I 3.62E02I 0.00E+90I 0.00E+00It g._IE-01
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TABLE F-9.4.2.RME
EPA RAGSPARTDTABLE 9

SUMMARYOFRECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTURECONSTRUCTIONWORKER
SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Soenario Timeframe: Hypothetical Future 1

I_eceptor Population: Construction Worker

_eceptor Age: Adult

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

Ingestton ot I Ingestion ot

Ingestion Dermal Inhalation Home-GrownProduce f ExposureTotaIR°utes TargetPrimaryOrganIs) Ingestion Dermal Inhalation Home-Grown}or?_ExposureTotaIR°ute_

Soil (0"2 ft bgs) Boil IIExp.... PointTotal [I II II II g.gIE-01
(cooL) E_p.....Med_u=To,a, !1 II t._SE-OgII !l II 9.StE-Ol

Air Outdoor Air 2-Methylnaphthalene - - - - - -

_anlculatesand voos) 4.4'-DDD - 6.10E-15 - 6.t0E-15 Lwer - 3.56E-0g - 3.56E-Og

4,4'_DDT 4.18E-14 - 4.18E-14 Liver - - 1.72E-08 - 1.72E-08

Acenaphthene - - Liver - - 1,81E-07 - 1.81E*07

Acenaphthy]ene - - Liver - -- 3,BIE-O8 - 3.81E-08

Acetone - - Kidney - - ff.63E-08 - ff,63E-08

Aluminum - - Respiratory system - - _.52E-03 - 1.52E-03

Anthracene - - No observed effect - - 1.42E-08 - 1.42E-08

Antimony ......

Aroclor-1260 5.93E-13 -- 5.93E-13 "nmune System/Eye/Finger and Toe nail - - 1.04E-06 - 1.04E-g6

_,rsenic 6.35E-1 O - 6.35E-1 O ....

3adum - - Developmental - - 2.46E-04 - 2.46E-04

3enzo(a)anthracene 5.11E-14 - 5.11E-14 ....

3enzo(a)pyrene 6.70E-13 - 6.70E-13 - ..

3enzo(b)guoranthene 2,97E-14 - 2.97E-14 - -

Senzo(g,h.i)pelylene - - Kidney - -- 1.22E-10 1.22E- 10

3enzo(k)fluoranthene 3.98E-15 3.98E-'15 - _

Serygium 4.45E-11 4.45E-11 immune System/Lu ng - - 6.49E-05 6.49E-05

_is(2.ethylhexyl)phthalate 1.54E-15 1.54E-15 - - 3.50E-10 3.50E- 10

3admium 1.27E-10 1.27E-10 - -

3hromium - -

3hrysene 1.09E-15 1.09E-15 - _

3obalt 3.06E-10 3.06E-10 Respiratory system - - 3.82E-04 3.82E-04

3opper - -

Dibenzo(a,h)anthracene 2.64E- 13 2.64E-13 - -

Ji-n-Butylphtha]ate - - --

=luoranthene - KidneylLiverlBIood - -- 8.62E-11 8.62Eo 11

:luorene - - Blood - - 2.72E-07 2.72E-07

ndeno(1,2,3-cd) pyrene 5.g1E-14 - 5.glE-14 - _

ron - - - -

.ead - -

_langanese - CNS - - 5.O6E-03 5.06E-03

91ercu_ - - -

_olybdenum - - -

_laphthalene 1.26E-10 1.26E-10 Nasal Epithelium - - 8.59E-05 8.59E-05

gickel " -- Respiratory system - - 7.74E-05 7.74E-05

_henanthrene - No observed effect - - 1.30E-08 1.30E-08

=yrene - - Kidney - - 5.35E-08 5.35E-08
Silver - - - _

Thallium - -

v'anadium - -
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TABLE F-9.4.2.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE CONSTRUCTION WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture

ReceptorPopulation: ConstructionWorker

ReceptorAge: Adult

Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Medium Point of Potential Concern

,°Ba,at,o° I I I'ng........IIngestLon ot Exposure Routes Primary Ingestion Dermal Inhalation Home-Grown Exposure Route,.
Ingestion Dermal Home-GrOWnprodu_e Total Target Organ(s) Produce Total

Soil(0-B_ibgs) Air Ouldoo,A_r Z_ne II I - I ! I - II I I I - !
(Cont.) (Cont.) =ar0cul ...... dVOCs) ChemicalTotal II ti.OtiE+ti0! tiooB+ooI t.24E-oti! 000B+0tiII 1.=4E-0t! II00tiE+00I 0.0tiE+00 I 7,44E-03 I ti.0OB+ti0 I .... E-B3

Exp....PoinITo,o, II II 1.24E-09 1! ....E-g9
-:,p........... To_al tl U t._4B-09 I1 7.44B-ti3

MeaiumTo,al II If 1.SBE-OgII II 9.50E-0_
_roundwater Groundwater Vapor Indoor Air l,l,l-Tdchloroethane - - Liver, Brain 7.12E-05 - 7.12B-05

Intrusion Indoor Air (inhalation) 1,1.2-Tdch]oroethane 9.10E-!9 - 9.10E-10 Blood 2.84E-04 - 2.84E-04

I .l-Dich[orethsne 5.50E-09 -- 5.50E-09 Kidney 4.83E-ti4 - 4.83E-04

1,1-Oich[orethene - - Liver 3.63E-ti2 - 3.63E-02

1,2,4-Ttime thylbe nzene - - CNS -

1.2-Oichlorobenzene - - 4.ti3E-05 -- 4,63E-05

1,2-Dichleretha ne 2,49E-09 - 2.49E-ti9 Liver -- 2.79E-06 - 2.79E-06

1.2-Dich]orethene (Total) - - Blood - 5.79E-ti3 - 5.79E-03

1.2-Dichlorop_pane 3.t9E-11 - 3.19E-11 - 2.99E-05 - 2.99E-ti5

1,3,5-Tdmethylbenzene - - CNS .....

1,3-Oichlorobenzene .... 3.78E-05 - 3.78E-05

1.4-Dichlorobenzene 5.08E-05 - 5.08E-05 Liver = - 7.0BE-01 - 7.08E-01

_--Butanone - - Developmental .....

_-Hexanone - - CNS ....

2-MethylNaphthalene .....

€-Methyl-2-pentanone .....

_,cenaphthene - - Liver - - 3.49E-07 - 3.49E-07

_,cenaphthylene - - Liver ....

&cetone - - Kidney - - 1.49E-05 -- 1.49E-0ti

3enzene - 4.51E-09 4.51E-09 Blood - - 1.3BE-03 - 1.36E-ti3

3rornodichloromethane - 4.56B-10 4.56E-10 Kidney - - 2.57E-05 -- 2.57E-05

Carbon disulfide - - CNS -- - 1.77E-04 - 1.77E-04

Oh[orobenzene - - Liver - - t .44E-04 - 1.44E-04

Chloroethane - Fetus ....

Chloroform - 4.88E-ti9 4.88E-09 = - 3.83E-02 - 3.O3E-ti2

Chloromethane - CNS ....

_is-t.2-Dich]oroethene - Blood - - 2.50E-03 2,50E-ti3

Cyanide ....

Ethylbenzene - Developmental - - 2,23E-ti5 2.23E-05

Fluerene - Blood - - 1.01E-07 '_.01E-B7

Hexachlorobutadiene - 3.05E-lti 3.05B-10 Kidney - - 9._3E-04 9.13E-04

Isopropylbenzene - Kidney - - 4.43E-05 4.43E-05

m,p-Xylene - CNS -- - 4.tOE-04 4.10E-ti4

Methylene Chlodde - 7.73E-11 7.73E-'_ 1 Liver - - 3.84 E*06 3.84E-08

Methyl-T-Butyl-ether - LiverfKidneyl Periocular Tissue - - -

Naphthalene - 2.49E-ti9 2.49E-09 Nasal Epithelium - - 1,69E-03 1.69E-03

n-Bury]benzene - -- - 1.86E-04 1.86B-04
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TABLE F-9.4.2.RME
EPARAGSPARTD TABLE9

SUMMARYOFRECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTURECONSTRUCTIONWORKER
SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Construction Worker

Receptor Age: Adult

Medium Exposure Exposure Chemical Carclnogeni¢ Risk Non-Carcinogenic Hazard Quotient
Medium Point of PotenBal Concern

. nhotat,oo,ng........ I I I,ng........Ingestion Dermal Home-Grown Exposure Routes _ Primary Ingestion Dermal Inhalation Home-Grown Exposure Route <`

Produc_ Total Target Organ(s) ProdtJ¢_ Total

Groundwater Groundwater Vapor Indoor Air n-pmpylbenzene - - - 2.71E-g4 2.71E-04

(Cont.) Intrusion Indoor Air (inhalation) o-Xylene - - CNS 1.63E-04 1.63E-04

(Cont.) (Cont.) Phenanthrene - - No observed effect 2.6_E-08 2.66E-08

Pyrene - - Kidney 7,24E-08 7.24E-08

sec-Butylbenzene - - - 3.88E_05 3.88E-05

telt-Butylbenzene - - 2.33E-05 2.33E-05

trarts-1,2-Dichloi_oethene - - Blood 1, t 5E-g3 1.15E-03

Tetrachloroetbene - 3.48E-g9 3.48E-0g CNS 6.77E-05 6,77E-g5

Totaene - - CNS 4.81E-05 4.81E-05

Tdchloroethene - - 6.97E-06 6.97E-O6 CNS/LiverlEndocdne System 1.22E-01 1.22E-01

Viny[ chloride - 2.50E-08 2,50E-08 Liver 3,82E-g3 3.82E-g3

Xylene (Total) - - - CNS 5.40E.04 5.40E-04

Chom_co,Tota, II O.O0E*O0l O.0OE+0OI 5.,gE-O_I OO0E*00II _.TgE-0_II I OOOE+0OI I g.fTE-01I OOOE+00I g.17E-01
II ! I I II 5.TgE-O5II II g.t_E-Of

E,p.......d........ g [I _.,gE-0_II II g1YE-0fI
_od_.... ta, !1 II 5.TgE-O_ II gfTE-0_
_eooptarTota, !1 Receptar_,skTota,li .g.E-O0II .ooeptorH,Tota,II I._,E+O0II
Notes: Total Organ 1 (Liver) HI Across All Media =

Not applicable or not available Total Organ 2 (Kidney) HI Across Ati Media =

CNS Cenlral nervous system Total Organ 3 (Fetus) HI Across All Media =

COPC Chemical of Potential Concern Total Organ 4 (Nervous System) HI Across All Media =

EPA U.S. Environmental Protection Agency Total Organ 5 (Endocrine system) HI Across All Media =

ft bgs Feet betaw ground surface Total Organ 6 (Btaod) HI Across All Media =

GI Gastrointestinal Total Organ 7 (Skin) HI Across All Media =

HI Hazard index Total Organ 8 (No Observed Effect) HI Across All Media =

RAGS Risk Assessment Guidance for Superfund Total Organ 9 (Unknown Systems) HI Across Ati Media =

RME Reasonable maximum exposure Total Organ t0 (Gastrointestinal System) HI Across All Media =

VOC Motattie organic compound Total Organ 11 (Vistan/Eye) HI Across All Media =

Total Organ 12 (Body Weight) HI Across All Media =

Total Organ 13 (Oevelopmental) HI Across All Media =

Total Organ 13 (Respiratory/lung) Hi Across All Media =

Total Organ 13 (whole body) HI Across All Media =

Total Organ 13 (Immune System) HI Across All Media =

Total Organ 13 (Reproductive System) HI Across All Media =

Total Organ 13 (Fi_lger and Toe Nail) HI Across All Media =

Total Organ f3 (Nasal Tissue) HI Across All Media =

Total Organ 13 (Fetus) HL Across Ati Media =
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TABLE F-9.4,3.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenarlo Timefrarne: Hypothetical Future

Receptor Population: Resident

Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Non.Carcinogenic Hazard Quotient
Medium Medium Point of Potential Concern

I I I...........io.p.......... I I I i,ng........IE.............Inhalation Home-Grown Total Target Organ(s) • Total
Ingestion Dermal Ingestion Dermal Inhalation Home-Grown

PrndunP Prndllnp

Soil (0-2 ft bgs) Soil Site Soft 2-Methylnaphtbdlene - - Lungs 8.30E-06 2.51E-07 - 6.55E-06

4,4'oDDD 1.35Eo09 5.40E-11 5.50E-11 1.46E-09 Uver 3.29Eo05 1,31E-06 -- th34Eo06 3.50E-05

4,4'-DDT 9.28E-09 1.11E-0g 2.91E-10 1,07E-08 Uver th5£E-04 1.90E-05 -- 4.99E-06 1,83E-04

Acenaphthene - - Liver 2.28E-07 1.18E-07 - 3.47E-07

Acenaphthylene - - Liver 4.79E-08 1.g1E-09 - 4.99E_)8

Acetone - - Kidney 7.61E-0g 3.04Eo10 - 7.91E°99

Atumicum - - CNS 2.01E-02 8.03E-g5 - 2.02E-02

Anthracene - - No observed effect 8.94Eo08 3.60E-08 1.05Eo07

Antimony - - Whole body, Blood, Immune System 1.98E-02 7.83E-05 1,97E-02

Aroclor-1260 1.32E-07 7.35E-08 7,73E-09 2.13E-07 Eye/Finger and Toe n3ils 9.59E-03 5.38B-03 5.63E-04 t .55E-02

Arsenid th41Eo05 1.6gE_06 5,22E_5 6.79E-O5 Skin 9.13E-02 1.09E-02 3.38E°01 4.40E-01

Barium - Kidney 4.55E-03 2.59E-04 4.81E-03

Benzo{a)anthracene 1.t3E-08 5,88E-09 0.81E-10 1,79E-08

Benzo(a)pyrene 1.485-07 7.70E-08 5.£2E-09 2.31E-g7

Benzo(b)fluoranthene 6.59E-0g 3.42E-09 3.11E-10 1.03E-08

genzo(g,h,i)perylene - Kidney 1.13E-06 5.86E°07 1.72E-06

Benzo{k)fluoranthene 8.84E-10 4.58E-10 - 3.4gE-11 1.38E-09

Berylffum - - GI Tract 1.71E-03 g.76E-04 2.69Eo03

bis{2-_thylhex34)phthalate 3.425-10 - 1.87E-t3 3.42E-10 Liver 3.56E-06 1.42E-07 1.95E-09 3.7_E°06

Cadmium - - Kidney 2.60E-02 1.04E-04 - 1.22E+00 1.24E+00

Chromium - - - No observed effect 3.25E-05 1.30E-07 3.26E-05

Chrysene 2.41E-10 1.25E-10 - 1.45E-11 3.80E-10

C_bolt - - Blood 1.01E-03 4.02E-06 1.015-03

Copper - - Gi Tract/Kidney 2.27E-03 9.07E-03 2.28Bo03

Dthenzo(a,h)anthracene 5.86E-08 3.04E-08 - 1.52E-09 9.05E-08

di-n-Buty]phthstale - - Whole Body 9.73E-07 3.88E-10 1.17E-07 1.0gE-0S

Fluoranthene - - Kldn ey/l_ivedBIood 7.gSE-07 4.13E-07 5.15E-08 1.26E-06

Fluorene - - Blood 6.86E-07 3.56E-07 1.04E-06

thdeno(1,2,3-cd)pyrene 1.31E-08 6.79E-0g - 4.44E-10 2.03E-08

iron - - 1.16E-01 4.64E-04 1.17E-01

Lead - -

Manganese - - CNS 2.78E-02 1.11E-04 2.79E-02

Mercury - - Immune System 5.77EoO3 - 3.30E-02 3.88E°02

Molybdenum - - CNS 7.67E-04 3.06E-08 7.70E-04

Naphthalene g,12E-10 4.73E-10 - - 1.39E-09 Whole Body 1.lIE-00 5,75E-07 1.68E-06

Nickel - - Whole Body 2.04E-03 2.04 E-04 1.24E-02 1.46E-02

Phenanthrene - - No observed effect 1.36E°07 5.43E-0g 1.41E-07

Pyrene - - _3dney 1.42E-06 7.38E-07 2.I6E-06

Silver - - SKin 7.85E-04 7.83E°05 8.63E-04

Thallium - - UVeT',Bthed 4.62E-02 - 4.62E-02

Vanadium - - Kidney t.t4E-02 th75E-03 1,32E-02

Zinc - - Blood 5.0gE-04 2.O3E-06 1.23E-02 1.28E-02

.'hem_=lTotst II 140E-03I t SgE-eSI 00OE*00I _22E-00!1 gg_E-05II II =SgE-01I 204E-02I O00E.00I _StE*00II Z02E+00
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TABLEF-9.4.3.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario "r]meframe: HypotheticalFuture ]

/Receptor Population: Resident

Receptor A_e: AduR

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

I I I 'ngPrn e_.......-G I Ingestion I D.............. I I 'ngesu_Gu°n°'H ....Inge ......... I Inhalation H°-medur°wnl Exp°sureR. Total ..... Tar_etOr_tan(s)Primary °pmrn uce E...........Total

so,(o-=._s) so, lle=o,u,ePo_.tTo_ II II 6.85E-05 2.02E+00ml

(co.t.) ExposuroMed_ur.Tata_ II II 5.55Eo05 II
A_r Outdoor Air 2-Mathylnaphthalene - - _ _

=articulatesand VOCs) 4,4'-DDD - 2.04E-13 2.04E-13 Liver - 4.96E-09 - 4.96E_9

4,4'-DDT - 1,40E-12 1,40E-12 Liver 2.40E-08 _ 2.40S-08

Acenaphthene - - Liver - 2.53E-07 - 2.53E*07

AcenaphthyJene - - Liver -- 5.31E-08 _ 5.31E-08

Acetone - - Kidney - _.20E-07 - 1.20E-07

Aluminum - - Respiratory system - 2.12E-03 _ 2.12E-03

Anthracene - - No observed effect - 1.95E*08 _ 1.98E-08

Antimony - - _ _

Arodor-1260 - 1.98E-11 1.98E-11 Immune System/Eys/Finger and Toe nails - 1.45E-06 - 1.45E-06

Arsenic - 2.13E-08 2.13S-08 _ - -

8adum - - Developmental - 3.43E-04 - 3.43E-04

aenzo(a)anthracene - 1.71E-12 1.71E-12 _ _ _

Benzo(a}pyrene - 2.24E-11 2.24E-11 _ - _ _

Benzo(b)fluomnthene - 9.94E-13 9.94E-13 _ _ - -

Benzo(g,h,_pery[ene - Kidney - I.T{E-10 _ 1,71E-10

Benzo(k)fluoranthene - 1.33E-13 1.33E-13 _ - _

Berylfium - 1.49E-09 1.49E-09 Immune System/Lung - 9,04E_5 - 9.04E-05

bis(2-ethylhexyJ)phthalate - 5.16E-14 5.16E-14 - 4.89E-10 - 4.89E-10

Cadmium - 4.24E-09 4.24E-09 _ - _

Chromium

Chrysene - 3.64E-14 3.64E-14 _ _ _ _

Cobalt - 1.02E-08 1.02E-08 Respiratorysystem - 5.33E-04 - 5.33E-04

Copper - _ _ _ __

Dibenzo(a,h)an_racene - 8.84E-12 8.84E-12 _ _ - _

di-r_Butylphthalato - _ _ _ -

Fluoranthene - Kidney/Liver/Btoob - 1.20E-10 - 1.20E-10

Fluorene - Blood - 3,79E-07 _ 3.79E-07

Ibdenc(1,2,3-cd)pyrene - 1.98E-12 1.98E-12 _ _ -

Iron

Lead

Manganese - CNS - 7.05E-03 _ 7.05E-03

Mercury - - _ -

Molybdenum - _ - -

Naphthalene - 4.22E-09 4.22E-09 Nasal Epithelium - 1.20EA)4 _ 1.20E-04

Nickel - Respiratory system 1.08E-04 _ 1.08E_04

Phenanthrene - NOobserved effect 1.81E-08 - 1.8 t E-08

Pyrene - Kidney 7.46E-08 _ 7.46E-08
Silver

Thaflium

Vanadium - -

Soil (0-2 ft bgs) Air OutdoorAir Zinc II I - I - I I II II I I I
(Cont.) (Cont.} (Part.&VOCs) 3hemicalTatal II 0.00E+00 I 0.00E+00 I 4.15E-08 I 0.00E+00 Ii 4.15E_)8 _ [I 0.00E+00 I 0.00E+00 J 1,04E.02 I 0.00E+00 1.04E-02

Exp..... PolntTotal II It 4.1_E-O8II 1.04E_2
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TABLEF-9,43.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenario Timeframe: Hypothetical Future

_eceptor Population: Resident

_eceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Inha'ag°n 'ng]or,l_ll_n........ ! • T Tr I I ..........Ingestion Dermal Home-Grown Exposure Routes Primary PrnrilfnPTotal Target Or.an(s) Ingestion Dermal Inhalation Hom_erow, ExposureTotaiRoutes

Exposure Medium Total I! 4.15E-08 1.04E-02

_ed_mTo,a, II I1 g.aOE-OgII II 2.gaE*OO
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TABLE F-9 4 3 RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: Hypothefica,Fulure
ReceptorPopulation: Residen_

ReceptorAge: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non*Carcinogenic Hazard Quotient
Medium Point of Potential Concern

I I I ...........P_ _f=G i Ingestion I Derma, I ,nhalation IH................... I,ngeedon ]Dermal ,nhalation Homed rownl Exp°sure R..... PHmary Exp ..... R...... Total Target Organ(s) Prndlm_= Total

Groundwater Groundwater Domestic Use {,1,t -Trichloroethane - - - Liver 2.18E-03 1.95E-04 - 2.38E-03

of Groundwater 1,1,2-Tfichloroethar_ 5.66E-06 1.90E-07 5.85E-06 Blood 7.24E-02 2.43E=03 - 7.48E*02

1,1-Dk;hlorethane 5.79E-06 2.68E-07 6.06E-06 No observed effect 2.96E-02 1.37E-03 - -- 3.10E-02

1,1-Dichlorelhene - - - L_ver 3.23E-01 2.68E-02 - -- 3.49E-01

1,2,4.Tdmet hylbencene - - - No observed effect 6.20E-03 3.05E-03 - -- 9.25E-03

1,2-Dichlorobenzene - - - No observed effect 4.07E-03 ! .40E-03 - -- 5.47E-03

1,2-Dichlorethane 1.07E-05 2.97E-07 1.10E-05 Kidney 1.71E-02 4.77E-04 - - 1.76E-02

1,2-Dichidrethene (Total) - - Blood 8.04E-01 6.26E-02 - - 8.67E-01

[,2-Dichloropropane 6.3gEJJ8 3.31E-09 6.72E-08 B_OOd,Liver, CNS 2.49E-03 ! .2gE-04 - - 2.62E-03

1,3,5-Tdmethylbenzene - - - No obse_,ed effect 5.82E-03 2.87E-03 - 8.69E-03

1.3-Oichlorobenzene - - - Uverfrhyroid 1.37E-01 5.54E-02 - - 1.92E-01

1,4-eichlorobenzene t.45E-06 4.68E-07 1.92E-06 GI Tract, Liver 5.86E-03 1.90E_)3 - -- 7.76E-03

.>-Butanone - - - Developmental 3.24E-03 1.88E-05 - - 3.26E-03

_>-Hexanone - - - CNS 6.85E-04 1.59E-05 - 7.01 E-D4

__-Methy,naphtha,ene - - - Lungs 4.79E-03 3.55E-03 - 8.35E-03

_-Methyl-g-pentanone - -- - Whole 8ody 9.93E=03 2.06E.04 - - 1.0t E_O2

_,cenaphthene .... Liver 9.13E-04 6.34E-04 - - 1.55E-03

_,cenaphthy[ene - - - Uver 9.13E*04 6.72E-O4 - -- t.59E-03

kcetone - - - Kidney 5.03E-02 1.50E-04 - - 5.05E-g2

kluminum - - - CNS 2.71E-02 3.02E-04 - 2.74E-02

_nlimony - - - Whole body, Blood, Immune Syslem 9.79E-01 5.57E-03 - - 9,84E-01

_rsenic 2.79E-04 2.81E-06 2.82E-04 Skin 1.81E+00 1.82E_02 - - 1.83E+00
3ar_um - - - Kidney 1.06E-01 3.17E-03 - -- 1.09E-01

]enzene 8.21E-06 8.87E-07 9.10E-06 B[cod 1.09E-01 1.18E-02 - - 1.21E-01

3enzo(a)anthracene 6.86E-07 3.39E-06 4.08E-06 ....

3enzo(a)pyrene 6.86E-06 4.44E-05 5.12E-05 - -

3eryllk_m - - - GI Tract t .94EJJ2 g.53E-03 - -- 2.89E-02

)is(2-ethylhex3d)phthalate 9.33E_07 - 9.33E-07 Uver 9.72E-03 g.ggE-O2 - - 1.10E-01

3romedichloromethane 4.14E-06 1.08E-07 4.24E-06 Kidney 9.73E-03 2.55E-04 - - g.gSE-03

]admlum - - Kidney 8.78E-01 1.60E_03 - - 8.79E-01
.3arbondisulfide - - - Developmenta] 2.06E-03 1.68E-04 - - 2.23E-03

3hlorobenzene - - - Liver 8.32E-03 1.7?E-03 - - 1.01E-02

3hloroethane 3.36E-07 1.40E-08 3.50E-07 No obsep/ed effect 8.46E-04 3.52E-05 - - 8.81E-04

3hloroform - - Liver 2.04E*02 g.4gE-o4 - - 2,13E-02

Chloromethane - - Liver, Kidney, Spleen, CNS 7.65E-03 1.66E-04 - - 7 82E-03

Chromium - No observed effect 2 78E 03 t 45E-05 - - 2 79E-03

Chromium (VI) - - No observed effect 431E+00 2 25E 02 - - 4 33E+00

cis-1,2-Didhidroethene - - Blood t.52E-Ol 1.18E_02 1.64E-01
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TABLE F*9.4.3.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarloTImeframe: HypotheticalFuture

_eceptorPopulation: Resident
_eceptorAge: Adult

Medium Exposure Exposure Chemi_l Carcinogenic Risk Non-Carctuogetdc Hazard Quotient
Medium Point of Potential Concern

J I I ......... i Exposure R..... Primary J J I i,ng ........ i Exp ..... R.....
Ingestion Dermal Inhalation Home-Grown Total Ingestion Dermal Inha]ation Home-Grown

Prndlzr,P Target Or_an(sl prnd=_ ToG]

Groundwater Groundwater Domesltc Use Cobalt - Blood 2.07E-02 1.31E-04 2.08E-02

(Cont.) (cont.) of Groundwater Copper - Gi Tract/Kidney 8.48E-03 1.36E-05 8.50E-03

(Cent.) Cyanide - Thyroid,CNS 9.04E-02 4.09E-04 9.08E-02

Ethylbenzene - Kidney,Liver 1.97E-03 7.59E-04 2.73E-03

Ftuoranthene - Kidney/Liver/CIood 1.23E-03 3.30E-03 4.53E-03

Ftuorene - Blood 6.85E-04 6.11E-04 1.30E-03

Hexachidrobutadiene 2.93E-07 1.85E-07 -- 4.78E-07 Kidney 3.65E-02 2.31E-02 5.96E-02

Iron - t .55E+00 2.00E-03 1.55E+00

Isopropythenzene - Kidney 1.51E-03 1.10E-03 2.B1E-03
Lead - _

m,p-Xylene - CNBhNhole Body !,81E-03 7.59E-04 2.57E-03

Manganese - CNB 1.13E+01 7.56E-02 1.14E+01

Mercury - Immune System 4.02E_)3 3.00E-04 4.32E-03

Methylene ch{odde 6.98E-07 t .62E-08 - 7.14E-07 Uver 4.52E-03 1.05E-04 4.63E-03

Methyl-T-Butyl-Ether 1.18E-07 1.58E-09 - 1.19E-07 Liver/Kidney/PeYmcuidr33ssue 2.22E-04 2.98E-06 2.25E-04

Mc_ybdenum -- CNS 4.11E-01 1.54E-03 4.!2E*01

Naphthalene 3.77E-05 1.37E-05 - 5.14E-05 Whole Body 4.59E-02 1.66E-02 6.25E-02

n-Butylbenzene - Kidney, Uver 1.64EKI3 1.20E-03 2.35E-03

Nickel - Whole Body 2.50E-01 1.08E-02 2.61E-01

n-PropyZbenzene - _ -

o-Xylene - - CNS/Whole Body 9.40E-04 3.45E-04 ! .29E-03

Phenanthrene - No observed effect 1.83E-04 2.18E-04 4.01E-04

Phenol - - Developmental 6.02E-04 1.74E-05 6.20E-04

Dlsopropyltoluene 0.00E+00 - 0.00E+00 - _

Pyrene - - Kidney 2.74E-03 4.63E-03 7.37E-03

sec-Butylbenzene - Kidney 3.42E-04 - 3,42E-04

Selenium - - Whole Body 5.92E-02 9.30E-04 &01E-02

Sliver -- -- SKin 3.00E*02 2.39E-03 3,24E-02

Tert-Butanol - -

tert-ButyJbenzene - - Kidney 2,05E-04 1.50E-04 3.56E-04

TetracJlidroethene 2,96E-05 7.44E-06 - 3.71E-05 Liver 1.60E-02 4.02E-03 2.00E-02

Thallium - - Uver, Blood 3.37E+00 1.76E-02 3.39E+00

Toluene - - Kidney. Liver 8.70E-04 2.06E-04 1.08E-03

trans-1,2-Didhloroethene - - Blood 1.59E-02 3.99E-03 1.99E-02

Tdchloroethene 3.76E-03 3.08E_04 - 4.07E-03 Liver. Kidney, Fetus 9.14E+01 7.49E+00 9.88E+01

Vanadium - - Kidney 1.12E-01 3.03E-02 1.42E-01

;Vinyl chloride 1.72E-04 1.01E*lt5 - 1.82E-04 Liver 2.32E-0t 1.37E-02 2.45E-01

Xylene (Total) - - Whole Body 2.40E-03 1.00E-03 3.40E_03

Zinc - Blood 1,37E-02 2.44E-05 1.37E-02

;hemJ=,Tota, II 4.32E-03 I 3.92E-04 I 0.00E+00 ! 0.00E+00 I 4.71E-03 I! I 1.19E+02 I 8.06B+00 I 0.OOE.00 I 0.00E*03 I 1.27E+02

E_,_s,,rePo_ntTo_, II I I I I 4,71EKiltII 1 I I I I 1.27E.02
Exp..... MediumTot_, II U 4.71E-01tII I I I II 1.27E+02
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TABLE F-9.4.3.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture
_eceptorPopulation: Resident

ReceptorAEe: Adu9

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcthogenic Hazard Quotient
Medium Point of Potential Concern

mgesuon oT Exposure Routes Primary ingestion oT Exposure Routes

Ingestion Dermal Inhalation Home-Grown Total Tar_etOr_anlsl Ingestion Dermal Inhalation Home-GrowrPr_ .... _[9_ll_f Total
Groundwater A_r DomesticUse 1,1,1*Tdchloroathane - Liver,Brain 1.17E-04 1.17E-04

(Cont.) of Groundwater 1,l,2-Tnchloroethane 6.69E-07 9.69E-07 Blood 8.72E-03 8.72E-03

1.1-Dichlorathane 6.97E-07 6.97E-07 KJdney 2.55E-03 2,55E-03

!, t -D[ch]orathene - Liver 3.40E-02 3.40E-02

1,2,4-Tdmathylber_ene - CNS 2.19E-02 2.19E_2

1,2-Dichlorober_ene - 7.73E-04 - 7.73E-04

1,2-Dioblorethane 1.28E-06 t.28E-06 Liver 6.00Eo05 - 6.OOE-05

1,2oDicJllorathene (Tatat) - Blood 9.69E-02 9.98E-02

1,2-Dichk_ropropane 7.69E-09 7.69E-09 3.00E-04 3.00E-04

1,3,5-Trimethylbenzene - CNS 2.96E-02 2.06E-92

1,3*DidhIorobenzene - 4.95E-04 4.95E-04

! ,4-D[oblorobenzene 1.60E-07 1.60E-07 Uver -- 9.26E-05 9.26E°05

2-Butanone - Devebpmental t .64E-04 1.64E-04

2_Hexanone - CNS 7.67E-06 7.67E-06

2-MathylNaphthalene

4-MethyF2-pentanone - 1.1t E-04 - 1.11E-04

Acenaphthene - Uver - 1.1OE-04 - 1.1OEo04

Acenaphthy]ene - Liver - 1.10E-04 - 1.10E°04

Acetone - Kidney - 6.06E-03 - 6.06E-03

Eenzene 4.85E-07 4.85E-07 Blood - 9.1 t E-O3 - 6.'t 1E-O3

BromodJchloromathane 4.93E-07 4.98E-07 Kidney - 1.17E-03 -- 1.17E-03

Carbon disul_fde - CNS 1.24E-04 1.24E-04

Dhlorobenze_e - Liver . 1.17E-03 1.17E-03

Chloroethane 4.05E.-08 4.05E-08 Fetus 1.40E-05 1.40E-05

Chloroform 6.77E-O7 6.77E-07 1.75E-0t 1.75E-01

Chloromathane - CN$ 9.31E-04 9.31 E-04

cis-1,2-Dichloroethene - Bloed 1.83E-02 1.83E-02

Cyanide - _

Ethylbenzene - Developmentat - 8.29E-05 8.29E-05

Fluorene - Blood - 8.24E°09 8.24E-05

He_achlorobutadiene 3.53E-08 3.53E-08 Kidney - 4.40E-03 4.40E-03

]sopropylbenzene - Kidney - 1.65E-04 1.65E-04

m,p-Xylene - CNS - 1.53E-03 1.53E-03

Methylene Ch!oride t .84E-08 t .84E-08 L_er - 3.81 E-O5 3.81 E-05

Methyl_T-EutyFether 7.17E°09 7.t 7E-09 Liver/Kidney/Per_cular Tissue - 2.68E-05 2.68E-05

Naphthalene 4.54E-06 4.54E=06 NasalEpithelium - 1.29E-01 1.29E-0t

n-Butylbenzene "- - 6.92E-04 6.92E-04

n=propylbenzene - 1,01E-03 1.91E-03

o-Xylene - CNS - 7.92E-04 7,92E-04

Phenanthrene - No observed effect - 2.20E-05 2.20E-05

Pyrene - Kidney -- 3.30E-04 3.39E-04

$ec-Batylbenzene - - 1.44E-94 1.44E-04

tert-Sat_benzene - 8.66E-05 8.66E-05

Alameda Point OU-2B RI Report Page 6 of 8



/ / /"

TABLE F-9.4.3.RME

EPA RAGS PART D TABLE 9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarioTimeframe: HypotheticalFuture
_eceptorPopulation: Resident

_eceptorA�e: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carclnogentc Hazard Quotient
Medium Point of Potential Concern

! !°°.t_O=prExp................ !'°° ! ' .....'_'...........,°.- o....,_,.....EOOo_--°,_o,_T._etOroan,.,P"_a_......0--_.°_a,_.7-o--Jm,,oo°_p........,otaltas
Groundwater Air Domestic Use trans-1,2-Dichloroethene - Blood - 1.91E-03 1.91E-03

(Cont.) (Cont.) of Groundwatar Tetrachloroethene 1.39E-07 - 1.39E-07 CNS - 1.12E-04 1.12E-04

(Cont.) Toluene - CNS - 1.83E-04 1.83E-04

Tdchloroethene 4.52E-04 - 4.52E-04 CNSILiverlEndocdne System - 3.30E-0! 3.30E-01

Vinyl chloride 8.89E-07 - 8.89E-07 Liver - 2.93E-03 2.93E-03

Xylene (Total) - CNS - 2.02E-03 2,02E-03

C,om_=,Tota, II 0.0OE+000.OOE+004.88E-040.00E+001 4.83E-0411 I 0.O0E+000.O0E+00I 8.7_E-0t0.00E+00II 8.71E-0_
-_-yp.....Po_tTot_= II li 4.83E-04_ II 8.71E-01

EXp..... Medium Tote] II I[ 4.83E-04 !1 II 8.71E-01

Groundwater Vapor Indoor Air 1,1.1-Tdchloreethane - Liver. Brain - 8.72E-04 8.72E-04

Intrusion Indoor Air (inhalation) 1,1,2-Trichloroethane 2.4gE-07 - 2.40E-07 Blood - 3._3E-03 3.13E-03

l,l-DIchlorethane 1.69E-06 - 1.69E-0g Kidney - 6.16E-03 6.16E-03

1,1-Diohlorethene - - Liver -- 4.73E-01 4.73E-0!

1,2,4-Trimet hylbe_zene - CNS - 3.75E-08 3.78E-02

1,2-Didhtorobenzene - - 4.54E-04 4.54E-04

1,2-Diohlorethane 6.56E-07 6.58E-07 Liver - 3,06E-05 3.06E-05

1.2-Dichlorethene (To_al) - Bidnd - 1.66E-01 1.88E-0_

1,2-Diohioropropane 8,95E-0g 8,85E-09 - 3.49E-04 3.49E-04

1,3,5-Ttimethylbenzen e - CNS - 3.35E-02 3.35E-02

1,3-Didhlorobenzene - - 4.90E-04 4.90E-04

1,4-Dichidrobenzene 1.22E-07 ! .22E-07 Liver - 7.08E-05 7.06E-05

2-Butanone - Developmental - 4.49E-06 4.49E-06

2-Hexanone - CNS - 4.18E-07 4.16E-07

2-MethylNaphthaEene -

4-Methyl-2-pontanone - - 8.04E-06 8.04E-06

Acenaptahene - Liver - 2.97E-08 2.97E-06

Acenaphthylene - IJver - 2.97E-06 2.97E-08

Acetone - Kidney - 1.65E-04 1.65E-04

Benzene 1.27E-06 1.27E-08 Blood - 1.59E-02 1.59E-02

8romodichloromethane 1.48E-07 1.48E-07 Kidney - 3.48E-04 3.48E-04

Carbon disulfide - CNS - 2.19E-03 2.19E-03

Chlorotoenzene - Liver - t .57E-03 1.57E-03

Chloroethane 3.98E-07 3.98E-07 Fetus - 1.38E_04 1.38E-04

Chloroform 1.37E-06 1.37E-06 - 3.55E-01 3.85E-0_

Chloromethane - CNS - 8.24E-03 6.24E-03

cis-1,2-bichloroethene - Blood - 3.14E-02 3.14E-02

Cyanide - _

Ethy_benzene - Deveiopme_ttal - 2.37E-04 2.37E-04

Fiuorene - - 8Iced - 9.14E-07 9,14E-07

Hexachiorobutadiene 6.98E-08 6.98E-08 Kidney - 8.71 E-03 8.71E-03

Isopropylberc.ene - Kidney - 5.28E-08 5.26E-02

m,p-Xylene - CNS - 4.31 E-03 4.31 E-03

Methylene Chloride 2.26E-08 2.26E-08 Liver -- 4.67E-05 4.67E-05
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TABLE F-9.4.3.RME
EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS
HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTlmeframe: HypotheticalFuture
ReceptorPopulation: Resident

ReceptorAge: Adug

Medium Exposure Exposure Chemical Carclnogeotc Risk Non-Carcinogenic Hazard Quotleltt
Medium Point of Potential Concern

] I J .......... I I J J jlnge_ rn ..m_....... I E....... TotaIR.....Ingestion Dermal Inhalation Hopmne-G.... Exp ..... Routes PdmaP/ Ingestion Derma, Inhalation Home-Grownrn ,me Total Target Or_anls)

Groundwater Groundwatar Vapor Indoor Air Methyl-T-Butyl-ether - 2.52E*09 - 2.52E-09 Uver/Kidney/Pedc<;ular TLssue g.41E-g6 9.41E-06

(Cont.} Intmstan Indoor Air (inhalation) Naphthelene - 5.64E-07 - 5.64E-07 NasalEpithelium 1.60E-02 1_60E-02

n-Butylbenzene - - - 2.37E-03 2.37E-03

n-propylbenzene - - - 3.03E-03 3.03E-03

o-Xytene - - - CNS 1.65E-03 1.65E-03

Phenanthrene - - - No observed effect 1.SOE-07 1.60E=07

PyTene - - - Kidney 6.16E-07 6.16E-D7

ses-Butylbenzene - - - 1.31E-g6 1.31E_O6

terI-Butylbenzene - - - 3.10E- 04 3.10E4)4

Irans-_.2-Dichloroethene - - - Blood 1.29E-02 1.g9E-O2

Tetrzchloroethene - 9.33E-07 - 9.33E-07 CNS 7.56E-04 7.56E-04

Toluene - - - CNS 5.30E-04 5.30E=04

Tdchiuroethene - 1.96E-03 - t .96E-03 CNS/Liver/Endocdne System t.43E+00 1.43E+00

Viny_chledde - 1.59E-05 - 1.5gE*05 Liver 5.g2E*02 5.22E-02

×yidne (Total) - - - CNS 5.70E-03 5.70E-03

ChemicalTota, IIO.OOE+OOI O.OOE+ool1.98E-0310.OOE+OOII _.ggE-O3II I O.OOE+OOI O,OOE+O012._=E.OOI O.OOE+OOI 2._2E+00
_=posuroPotntTota= II ! I I II t.gSE-O3II II =.7=E+0O

IIE.......MedlumT.... II II _,g_E_3I{ II 2_E.OO
IMediumTotal II II 7.€0E-03H II t.31E+02

ReceptarTota] II RecedtorRiskTotalI T.g3E-O3I R.............I II _.3SE+O2

Notes: Total Organ 1 (Liver) HI Across/81 Media = 1 .O6E+02

Not applicable or not avaTlable Total Organ 2 (Kidney) HI Across All Media = 1.01 E+O2

CNS Central nervous system Total Organ 3 (Fetus} HI Across All Media = 9.88E+01

COPC Chemical of Potential Concern TotalOrgan 4 (Nervous System}HI Across All Media = 1.39E+01

EPA U.S. Environmental Protection Agency Total Organ 5 (Endocrine system) HI AcrossAll Media = 2.04E+OO

ft bga Feet below ground surface Total Organ 6 (Blood) HI Across All Media = 6.10E+OO

GI Gastroiotestinal Total Organ 7 (Skin) HI Across All Media = 2.30E+OO

HI Hazard index Tote] Organ 8 (No Observed Effect} HI Across All Media = 1 .SOE-07

RAGS Risk Assessment Guidance for Superfued Total Organ 9 (Unknown Systems} HI Across NI Media = NA

RME Reasonable maximum exposure Totel Organ 10 (GasLrointasUna[System} HI Across All Media = 5.01 E-g2

MOO Votatile organic compound Total Organ 11 (Wsion/Eye) HI Across All Media = i.58E-02

Total Organ 12 (Body Weight) HI Across All Media = NA

Total Organ 13 (Developmental) HI Across All Media = 6.32E-03

Tota] Organ 13 (Respiratoryflung) HI Across All Media = 1.12E-02

Total Organ 13 (wholebody} HI Across All Media = t.42E+00

Total Organ 13 (immune System) HI Across All Media = 1.gEE+00

Total Organ 13 (Repreduc[ive System) HI Across All Media = NA

Total Organ 13 (Fingar and Toe NaiD H] Across All Media = 1.55E-02

Total Organ 13 (Nasal Tissue) HI Across All Media = 1.45E-01 i

Total Organ 13 (Fetus) HI Across All Media = 9.88E+01 I
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TABLE F-9.4.4.RME
EPARAGSPART DTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDS FOR COPCS
HYPOTHETICALFUTURECHILDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

cenarioTimeframe: HypothetlcaiFuture
ReceptorPopulation: Resident
eceptorAge: Child

Carcinogenic Risk Non-Carcinogenic HazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

I I Ing........ Exp Routes..... Primary I I I mg........ Exp.....Inhalation Home-Grown Tota] Target Organ(s) Produce
Ingestion Dermal Produce Ingestion Dermal Inhalation Home-Grown RoutesTotal

Soil (O-2ff bgs) Soll SileSoil 2-Methylnaphthafene .... Lungs 5.88E-05 1.65E-06 - - 6.05E-05

$.4'-DDD 3.16E-09 8.84E-11 - 1.37E-11 3.26E_9 Liver 3.07E-04 8.59E_06 -- 1.34E-06 3.17E-04

$.4'-DDT 2.16E-08 1.82E-09 - 7.27E-11 2.35E-08 Liver 1.48E-03 1.25E-04 - 4.9gE-06 1.61E-03

_.cenaphthene .... Liver 2.13E-06 7.76E-07 - -- 2.91E-06

_cenaphthylene .... Liver 4.47E-07 1.25E-08 - - 4.60E-07

_cetone .... Kidney 7.10E-08 1.99E-09 -- - 7.3gE-08

_luminum .... CNS 1.88E-01 5.26E-04 - -- 1.88E-01

_nthracene .... Noobservedeffect 6.48E-07 2.36E-07 .... 8.84E-07

_,ntimony - - • - - Whole body. Blood.ImmuneSystem 1.83E-01 5.13E-04 .... t.84E-01

_.roclor-1260 3.07E-07 1.20E-07 -. 1.93E-09 4.29E-07 EyelFingerandToe nails 8.95E-02 3.51E-02 - 5.63E-04 1.25E-01

_rsenic 3.29E-05 2.76E-06 - 1.30E-05 4.87E-05 Skin 8.52E-01 7.16E-02 - 3.38E-01 1.26E+00

Barium .... Kidney 4.25E-02 1.70E-03 -. - 4.42E-02
Benzo(a)anthracene 2.65E-08 9.63E-09 - 1.70E-10 3.63E-08 .....

Benzo(a)pyrene 3.46E-07 1.26E-07 - 1.48E-09 4.74E-07 .....

genzo(b)fluoranthene 1.54E-08 5.59E-09 - 7.78E-11 2.10E-08 .....

Benzo(g.h.i)perylene - - - Kidney 1.06E-05 3.84E-06 - - 1.44E-05
Benzo(k)fluoranthene 2.06E-09 7.50E-10 8.71E-12 2.82E-09 - _ _ _

Beryllium - - - GI Tract 1.60E-02 6.39E-03 - - 2.24E-02

bis(2-ethyfhexyl)phthalate 7.98E-10 - 4.68E-14 7.98E-10 Liver 3.32E-g5 9.31E-07 - 1.95E-09 3.42E-05

Cadmium - - - Kidney 2.43E-01 6.80E*04 - 1.22E.00 1.46E.00

Chromium - - - No observedeffect 3.03E-04 8.50E-07 - - 3.04E*04
Chrysene 5.62E-lO 2.O5E-10 3.62E-12 7.71E-10 .....

Cobalt - - - Blood 9.41E-03 2.64E-05 - - 9.44E-03

Copper - - - Gi Tract/Kidney 2.12E-02 5.94E-05 - - 2.13E-02
Dibenzo(a,h)anlhracene 1.37E-07 4.97E-08 - 3.80E-10 1.87E-07 ....

5i-n-Butylohthalate - - = WhoIeBody 9.08E-06 2.54E-09 - 1.17E-07 9.20E-06

Fluoranthene - -- - KidneylLiverlBIood 7.43E-06 2.71E-06 - 5.15E-08 1.02E-05

Fluorene - - - Blood 6.40E-06 2.33E-06 -- - 8.73E-06
Indeno(1,2,3-cd)pyrene 3.06E-08 1.11E-08 - 1.11E-10 4.18E-08 ....

Iron .... 1.O9E+OO 3.04E-03 - - 1.OgE.00
Lead - - - - _ .. _

Manganese .... CNS 2.60E-01 7.27E-04 - - 2.60E-01

Mercury .... ImmuneSystem 5.39E-02 - 3.30E-02 8.68E-02

Molybdenum - - - CNS 7.16E-03 2.O0E-O5 - - 7.18E-03

Naphthalene 2.13E-09 7,75E-10 -- - 2 90E-09 WholeBody I.O3E-O5 3 77E-06 - - 1.41E-05

Nickel .... WholeBody 1.91E-02 1.34E-03 - 1.24E-02 3.28E-02

Phenanthrene .... Noobservedeffect 1.27E-06 3.55E-08 - - 1.31E-06

Pyrene .... Kidney 1.33E-05 4.83E-06 - -- 1.81E-05

Silver .... SKin 7.32E-03 5.13E-04 - 7.84E-03
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TABLE F-9.4.4.RME

EPA RAGSPARTD TABLE 9
SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS

HYPOTHETICALFUTURECHILD RESIDENT

SITE21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture
ReceptorPopulation: Resident

ReceptorAge: Child

CarcinogenicRisk Non-CarcinogenicHazard Quotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

Inhalation I Ingestionot Exposureingesuonot ExposureRoutesJ Primary Ingestion Dermal Inhalation Home-Grown
Ingestion Dermal Home-GrOWnproduceTotal Target Organ(s) I Produce Routes Total

(Cont.) (Cont.) (Cont.) Vanadium Kidney 1.07E-01 1,15E-02 1.18E-01

Zinc Blood 4.75E-03 1.33E-05 1.23E-02 1.71E-02

ChemicalTotal II gggE-O_I 3.09E-0gl0o0E.OOl130E-g5II 4.ggE-OSII II Z62E+00I 1.g,E-OlI o.g0E.0OI _61E+OOI! _.37E+O0
-xposurePointTotal II II 4ggEO_II II II _37E+0g

Exp..... MediumTotal II II 4.OOE-O5II II II 5.37E*00
Air OutdoorAir 2-Methylnaphthalene - -

=artlculatesandVOCs) 4,4'-DDD - 1,21E-13 1.21E-13 Liver - 1.17E-08 1.17E-08

4,4'-DDT - 8.25E-13 8.25E-13 Liver - 5,66E-08 5.66E-08

Acenaphthene - - Liver - 5.97E-07 5.97E-07

Acenaphthylene - Liver - 1.25E-07 1.25E-07

Acetone - - Kidney - 2.84E-07 2,84E-07

Aluminum - - Respiratorysystem - 5,02E-03 5,02E-03

Anthracene - NOobservedeffect - 4,67E-08 4,67E-08

Antimony - - _ - _

Aroclor-1260 1,17E-11 1A7E-11 mmuneSystem/Eye/FingerandToe nail= - 3.42E-06 3.42E-06
Arsenic 1.26E-08 1.26E-08 -- _ --

Batlum - Developmental - 8.11E-04 8.11E-04

Benzo(a)anthracene 1.01E-12 1.01E-12 _ - -

Benzo(a)pyrene 1,32E-11 1.32E-11 - _ -

Benze(b)fluoranthene 5.87E-13 5.87E-13 - _ -

Benzo(g,h,i)perylene - Kidney - 4.O3E-1O 4.03E-10

Banzo(k)fluoranthene 7.87E-14 7.87E-14 ....

Beryllium 8.79E-10 8.79E-10 ImmuneSystem/Lung - 2.14E-04 2.14E-04

bis(2-ethylhexyl)phthalate 3.05E-14 3.O5E-14 _ - 1.15E-09 1.15E-09
Cadmium - 2,5gE-09 2.50E-09 _ _

Chromium - - _

Chrysene 2.15E-14 2.15E-14 _ _

Cobalt 6.04E-09 6.04E-09 Respiratorysystem - 1.26E-03 1,26E-03

Copper - - _

Dibenzo(a,h)anthracene 5,22E-12 5.22E-12 - -

di-n-Butylphthalate - _ - -

Fluoranthene - Kidney/Liver/Blood - 2,84E-10 2.84E-10

Fluorene - Blood - 8.96E-07 896E-07

[ndeno(1.2,3_cd)pyrene 1.17E-12 1.17E-12 _ _
Iron

Lead

Manganese - CNS - 1,66E-02 1.66E-02
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TABLE F-9.4.4.RME
EPARAGSPART DTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTURECHILDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

cenarioTimeframe: HypothetlcalFuture
ReceptorPopulation: Resident
eceptorAge: Child

Carcinogenic Risk Non-CarclnogenicHazardQuotient
Medium Exposure Exposure Chemicat

Medium POint of PotentialConcern

1 I ng....... I I Ing........' Produce ExposureRoutes Primary Produc_, Exposure
]ngestlon Dermal

Inhalation Home-Grown Total ingestion Dermal Inhalation Home-GrownTarget Organ(s) RoutesTotal

Soil(0-2 ft bgs) Air OutdoorAir Molybdenum .... - -- _ -

(ConL) (Cont.) ParticulatesandVOCs) Naphthalene - 2.49E-09 - 2.49E-09 NasalEpitheIium - 2.83E-04 _ 2.83E-04

(Cont.) Nickel - - - Respiratorysystem - 2.55E-04 _ 2.55E-04
Phenanthrene - - - No observedeffect - 4.28E-08 _ 4.28E-08

Pyrene - - - Kidney - 1.76E-07 -- 1.76E-07
Silver .... - - _ -

Thallium .... - - _ --

Vanadium - - - - - _ -
Zinc ....

ChemicalTotal It 0.0gE*o0O.OOE+OO2..SE-08)009E+00II 2.45E-08)1 (I 0OOE+0OOO0E+002_.E-02I t 24SE-02
5xp..... PointTot_' II II 2.45E'08II II

-xp..... MediumTotal II II 2.45E-ogII II
MediumTotal II II 4.99E-0SII II 5.39E+00
Groundwater Groundwater DomesticUse 1,1,1-TrlchIoroethane .... Liver 5.09E-03 5.75E-04 - 5.67E-03

of Groundwater 1,1,2-Tr[chloroethane 3.3ge-06 1.40E-07 - 3.44E_6 Blood 1.69E-01 7.17E-03 - 1.76E-g1

1,1-Dichlorethane 3.38E-06 1.98E-07 - 3.58E-06 Noobservedeffect 6.92E-02 4.04E-03 - 7.32E-02

1,1-Dichlorethene - - Liver 7.53E-01 7.90E-02 - 8.32E-01

1,2,4-Trimethylbenzene - - Noobservedeffect 1.45E-g2 9.01E-g3 - 2.35E-02

1,2-Dichlorobenzene -- - Noobservedeffect 9.50E-03 4.13E-03 - 1.36E-92

1,2-Dichiorethane 6.22E-06 2.19E-07 - 6.44E-06 Kidney 3.gDE-02 1.41E-03 -- 4.13E-02

1,2-DichZorethene(Total) - - Blood 1.88E+OO 1.85E-01 - 2.06E+00

1,2-DichIoropropane 3.73E-08 2.44E-09 - 3.97E-08 Blood,Liver,CNS 5.81E-03 3.80E-04 -- 6.19E*03

1,3,5-Trimethylbenzene - - Noobservedeffect 1.36E-02 8.46E-03 - 2.20E-02

1,3-Dichlorobenzene - - Liver/Thyroid 3.20E-01 1.63E-01 - 4.83E-01

t,4-Dichlorobenzene 8.44E-07 3.45E-07 - 1.19E-06 GI Tract, Liver 1.37E-02 5.60E-03 - 1.93E-02

2-Butanone - - Developmer_tal 7.56E-03 5.54E-05 -- 7.62E-03

2-Hexanone - - GNS 1.60E-03 4.69E-05 - 1.65E-03

2-Methylnaphthalene - - Lungs 1.12E-02 1.05E-02 - -- 2.17E-02

4-Melhy]-2-pentanone - - - Whole Body 2,32E-02 6,07E-04 - - 2.38E-02

Acenaphthene - - Liver 2.13E-03 1.87E-03 - 4.00E-03

Acenaphthylene -- - Liver 2.13E-03 1.98E-03 - 4.11E-03

Acetone - - Kidney 1.17E-91 4.41E-04 - 1.18E-01

Aluminum - - CNS 6.31E-02 8.92E-04 - 6.40E-02

Antimony - - - Whole body, Blood, ImmuneSystem 2.28E+00 1.64E-02 - 2.30E.00

Arsenic 1.63E-04 2.07E-06 - 1.65E-04 Skin 4.22E+00 5.38E-02 - - 4.27E.00

Barium - - - Kidney 2.46E-01 9.36E-03 - - 2.56E-01

Benzene 4.79E-06 6.54E-07 - 5.44E-06 BIDed 2.54E-01 3.47E-02 - -- 2.89E-01

Benzo(a)anthracene 4.00E-07 2.50E-06 - 2.90E=06 ....
Benzo(a)pyrene 4.00E-06 3.27E-05 - 3,67E-05 - _ _
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TABLE F-9.4o4.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario3"lineframe: HypotheticalFuture
Receptor Population: Resident

ReceptorAge: Child

Medium Exposure Exposure Chemical CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Point of Potential Concern

t ........ I I ,o0........• Produce ExposureRoutes Primary Produce

ingestion Dermal Exposure
Inhalat=on Home-Grown Total ingestion Dermal Inhalation Home-Grown Routes TotalTarget Organ(s)

Groundwater Groundwaler DomesticUse Beryllium .... GI Tract 4.52E-02 2.81E-02 7.33E-02

(Cont.) (Cont.) of Groundwater bis(2-ethylhexyl)phthalate 5.44E-07 - - 5.44E=07 Liver 2.27E-02 2.95E-01 3.17E-01

(Cont.) Bromodich[oromethane 2.41E-06 7.99E-08 - 2.49E-06 Kidney 2.27E-02 7.52E-04 2.34E-02

Cadmium .... Kidney 2.05E.00 4.73E-03 2.05E+00

Carbondisulfide .... Developmenlal 4.81E-03 4.95E-04 531E-03

Bhlorobenzene .... Liver 1.94E-02 5.22E-03 2.46E-02

Chloroethane 1.96E-07 1,03E-08 - 2.07E-07 Noobservedeffect 1.97E-03 1.04E-04 2.08E-03

Chloroform .... Liver 4.76E-02 2.80E-03 5.04E-02

Chloromethane ..... Liver,Kidney,Spleen,CNS 1.781£-02 4.89E-04 1.83E-02

Chromium .... Noobservedeffect 6.48E-B3 4.27E-05 6.52E-03

Chromium(VI) .... Noobservedeffect 1.01E+01 6.64E-02 1.01E+01

cis-1,2-Dichlomethene .... Blood 3.55E-01 3.49E-02 3.90E-01

Cobalt .... Blood 4.83E-02 3.86E-04 4.87E-02

Copper .... Gi Tract/Kidney 1.98E-02 4.01B-05 1.98E-02

Cyanide .... Thyroid,CNS 2.11E-01 1.21E-03 2.12E-01

Ethylbenzene .... K_dney,Liver 4.59B-03 2.24E-03 6.83E-03

Fluoranthene .... KidneylLivedBtood 2.88E-03 9.74E-03 1.26B-02

Fluorene .... Blood 1.60E-03 1.80E-03 3.40B-03

Hexachlorobutadiene 1.71E-07 1.37E-07 - 3.07E-07 Kidney 8.52E-02 6.81E-02 1.53E-01

Iron .... 3.62E+00 5.90E-03 3.62E+00

Isopropylbenzene .... Kidney 3.52B-03 3.25E-03 6.76E-03
Lead ....

"n,p-Xylene .... CNS/WholeBody 4.23E-03 2.24E-03 -- - 6,47E-03

_anganese .... CNS 2.64E+01 2.23E-01 - - 2.66B+01

_lercury .... ImmuneSystem 9.38E-03 8,84E-04 - -- 1,03E-02

_lethylenechloride 4.07E-07 1.20E-08 - - 4.19E-07 Liver 1.06E-02 3.11E-04 -- - 1.09E-02

_lethyI-T-ButyI-Ether 6.87E-08 1.17E-09 - - 6.99B-08 Liver/Kidney/PeriocularTissue 5.18B-04 8.79E-06 - - 5.27E-04

_lolybdenum .... CNS 9.59E-01 4.56E-03 - - 9.63E-01

_aph{halene 2.20E-05 1.01E-05 - - 3.21E-05 WholeBody 1.07E-01 4.90E-02 - - 1.56E-01

1-Butytbenzene .... Kidney,Liver 3.84E-03 3.54E-03 - - 7.38B-03

_ickel .... WholeBody 5.84E-01 3,17E-02 - -- 6,16E-01
1-Propylbenzene ....

_-XyJene .... CNS/WholeBody 2.19E-03 1.02E-03 - - 3.21E-03

_henanthrene .... Noobservedeffect 4.26E-04 6.44E-04 - - 1.07E-03

_henol .... Developmental 1.41E-03 5.13E-05 - - 1.46E-03
}-[sopropyltoluene 0.00E+00 - 0.0OE+O0 -

Pyrene - - - Kidney 6.39E-03 1.37E-02 - -- 2.01E-02
sec-Butylbenzene

-- Kidney 7.99E-04 - - - 7.99E-04

Selenium WholeBody 1.38E-01 2.74E-03 t 41_._1
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TABLE F-9.4.4.RME
EPA RAGSPART DTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTURECHILD RESIDENT

SITE21,ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture

ReceptorPopulation: Resident
ReceptorAge: Child

CarcinogenicRisk Non-CarclnogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

I ,°.a.,=oo...... I ,n0........Ingestiono_ ExposureRoutes! Primary Ingestion Dermal Inhalatlon Home-Grown Exposure
Ingestion Dermal Home-Grown Total TargetOrgan(s) Produce Routes Total

Groundwater Groundwater DomesticUse 3ilver - SKin 7.00E-02 7.04E-03 - 7.71E-02
(Cont.) (Cont.) of Groundwater rert-Sutanol .....

(ConL) ert-Butylbenzene - Kidney 4.79E-04 4.43E-04 9.22E-04

[etrachloroethene 1.73E-05 5.49E-06 - 2,28E-05 Liver 3.74E-02 1.19E-02 - 4.92E-02

Thallium - Liver,Blood 7.86E+00 5.19E-02 7.91E+00

Toluene - Kidney,Liver 2.03E-03 6.07E-04 - 2.64E-03

rans-l,2-Dichleroethene - Blood 3.71E-02 1.18E-02 - 4.89E-02

rrichleroethene 2.19E-g3 2.27E-04 - 2.42E-03 Liver, Kidney,Fetus 2.13E+02 2.21E.01 - 2.35E+02

_/anadium -- - Kidney 2.61E-01 8.93E-02 - 3.50E-01

,/inyl chlorlde I.OOE-O4 7.47E-06 - 1.08E-04 Liver 5.41E-01 4.03E-02 - 5.81E-01

_(ylene(TotaD - - WholeBody 5.59E-03 2.96E-03 - 8.55E-03

Zin¢ -- - Blood 3.19E-02 7.20E-05 - -- 3.20E-02ChemicalTotal 2.52E-03 I 2.89E-04 O.,00E+00 0.00E+00 2.81E-03 2.77E+02 2.38E+01 I 0.O0E+0O 0.00E+00 3.01E+02

ExposurePolntTotal II I 2.81E-03 I 3.01E+02

;Exp ..... MediumTota[ II II 2.81E-03 I I! 3.01E+02
Air DomesticUse t,l,l-Trichloroethane .... Liver,Brain -- 4.75E-04 - 4.75E-04

of Groundwater 1,1,2-Trichloroethane - 6.81E-07 - 6.81E-07 Blood 3.55E-02 - 3.55E-02

1,1-Dichlorethane - 7.10E-07 - 7.10E-07 Kidney 1.04E-02 - 1.04E-02

1,1-Dichlorethene .... Liver 1.38E-01 - 1.38E-01

1,2,4-Trimethylbenzene .... CNS 8.93E-02 - 8.93E-02

1,2-Dichtorobenzene .... 3.15E-03 - 3.15E-03

1,2-Dichlorethane - 1.31E-O_ - ! .31E-g6 Liver 2.44E-04 - 2.44E-04
1,2-Dichlorethene(Total) .... Blood 3.94E-01 - 3.94E-01

1,2-Dichloropropane - 7.82E-09 - 7.82E-09 1.22E-03 - 1.22E-03

1,3,5-Trlmethylbenzene - - CNS - 8.39E-02 -- 8.39E-02

t ,3-Dichlorobenzene .... 2.01E-03 2.01E-03

t ,4-Dichlorobenzene - 1.62E-07 1.62E-07 Liver - 3.77E-04 3.77E-04

2-Butanone - - Developmental - 6.67E-04 6.67E-04

2-Hexanone - - CNS - 3.12E-g5 3.12E-05
2-MethylNaphthalene .... -

_.-Melhyl-2-pentanone .... 4.53E-04 4.53E-04

_.cenaphthene - - Liver -- 4.47E-04 4.47E-04

_,.cenaphthylene - - Liver - 4.47E-04 4.47E-04

_cetone - - Kidney - 2.47E-02 2.47E-02

3enzene - 4,94E-07 4.94E-07 Blood -- 2.49E-02 2.49E-02

3romodlchioromethane - 5.07E-07 5.07E-07 Kidney - 4.77E-03 4.77E-03

3arbondisulfide - - CNS - 5.05E-04 5.05E-04

3h!orobenzene - - Liver - 4.76E-03 4.76E-03

3hloroethane 4.12E-08 4.12E-08 Fetus 5.72E-05 5.72E-05
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TABLE F-9A.4.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS
HYPOTHETICAL FUTURE CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario "rlmeframe: HypotheticalFuture
Receptor Population: Resident /Receptor Age: Child

Medium Exposure Exposure Chemical CarcinogenicRisk Non-CarcinogenicHazard Quotient
Medium Point of PotentialConcern

1 Inhalati°n 'ng........ Exp Routes..... Primary I I mg........ Exp.....
Ingestion , Dermal Home-GrOWnproduceTotal Target Organ(s) ingestion I Dermal t inhalation Home-GrOWnproduceRoutesTotal

Groundwater Air DomesticUse Chloroform - 6.89E-07 6.89E-07 - - 7.14E-01 7.14E-01

(Cont.) (Cont.) of Groundwater Chloromethane - - CNS - 3.79E-03 3.79E-03

(Cont.) cis-l,2-Dichlon3e{hene - Blood - 7.45E-02 7.45E-02
Cyanide - _ -

Ethylbenzene - Developmental - 3.38E-04 3.38E-04

Pluorene - Blood - 3.36E-04 3.36E-04

Hexachlorobutadiene - 3.59E-08 3.59E-08 Kidney -- 1.79E-02 1.79E-02

Isopropy]benzene - Kidney - 6.71E-04 6.7t E-g4

m,p-Xylene - CNS - 6.22E-03 6.22E-03

MethyleneChloride - 1.87E-08 1.87E-08 Liver• - 1.55E-04 1.55E-04

MethyI-T-Butyl-elher - 7.30E-09 7.30E-09 LivedKidneylPeriocularTissue - 1.09E-04 1.O9E-O4

Naphthalene - 4.62E-06 4.62E-06 NasalEpithelium - 5.24E-01 5.24E-01
n-Butyibenzene

- - 2.82E-03 2.82E-03
n-propylbenzene - --

- - 4.10E-03 4.10E-03

o-Xylene - CNS - 3.22E-03 3.22E-03

Phenanthrene - Noobservedeffect - 8.95E-05 6.95E-05

Pyrene - Kidney - 1.34E-03 1.34E-03
sec-Butylbenzene

- - 5.87E-04 5.87E-04
ted-Butylbenzene

- - 3.52E-04 3.52E-04

Irans-1,2-Dichloroethene - Blood - 7.79E-03 7.79E-03

Tekach!oroethene - t.41E-07 t.4tE-07 CNS - 4.58E-04 4.58E-04

To{uene - CNS - 7.46E-04 7.46E-04

Triohloroethene - 4.60E-04 4.60E-04 CNS/Liver/EndocrineSystem - - 1.34E+00 1.34E+00
Vinyl chloride - 9.05E-07 - . 9.05E-07 Liver - - 1.!9E_02 1.19E-02
Xylene (Total) - CNS 8.22E-03 8.22E-03

Chemica,TotaI II O.O0E+00 4.71E-04 I 0.00E.00 4.71E-04 II O.O0E.OO 3.55E+00 I 0.00E+O0 II 3.55E+00

ExposurePointTotal II II 4.7tE-04 II II 3.55E+00

Exp..... MediumTotal II n 4.71E-04 II I! 3.55E+00
GroundwaterVapor indoorAir 1,1,1-Trichloroethane - - - Liver,Brain - 2.06E-03 - 2.06E-03

IntrusionIndoorAir (inhalation) "[,1,2-Trlchloroethane - 1.42E-07 - 1.42E-07 8]ood - 7.39E-03 -- 7.39E-03

1,1-Diehlorethane - 9.95E-07 - 9.95E-07 Kidney - 1.45E-02 - 1.45E-02
1,1-DichIorethene

-- -- Liver - 1.12E+00 -- 1.12E+00

1,2,4-Trimethylbenzene - - - CNS - 8.85E-02 - 8.85E-02
1,2-DicNorobenzene ....

- 1.07E-03 -- 1.O7E-O3

1,2oDichlorethane - 3.87E-07 - 3.87E-07 Liver - 7.24E-05 - 7.24E-05

1,2-Dichlorethene(Total) - - - Blood - 3.92E-01 -- 3.92E-01

1,2-Dichloropropane - 5.28E-09 - 5.28E-09 - 8.24E-04 - 8.24E-04
1,3,5-Trime{hyibenzene

- - CNS - 7.90E-02 - 7.90E-02
1,3-Dichforobenzene

1.16E-03 1 1R_:-n_
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TABLE F-9.4.4oRME
EPARAGS PARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTURECHILDRESIDENT

SITE21, ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFuture
ReceptorPopulation: Resident
ReceptorAge: Chitd

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point ofPotential Concern

Inhalation ngeston ot ExposureRoutes Primary t Ingestmnot ExposureIngestion Dermal Home-GrOWnproduceTotal Target Organ(s) i Ingestion Dermal Inhalation Home-GrOWnprodijr.RRoutesTotal

Groundwater GroundwaterVapor IndoorAir !,4-Dichlorobenzene - 7.19E-08 7.19E-08 Liver - 1.67E_04 1.67E-04

(Cont.) IntrusionIndoorAir (_nhalation) 2-Butanone - Developmental -- 1.06E-05 1.06E-05

(Cont.) (Cont.) 2-Hexanone - CNS - 9.83E-07 9.83E-07

2-MethylNaphthalene - -

4-Methyl-2-pentanone - - - 1.43E-05 1.43E-05

Acenaphthene - Liver - 7.00E-06 7.00E-06

Acenaphthy[ene - Liver - 7.00E-06 7.00E-06

Acetone -- Kidney -- 3,90E-04 3.9gE-04

Benzene - 7.47E-07 7.47E-07 Blood - 3.77E-02 3.77E-02

Bromodichloromethane - 8.74E-08 8.74E-08 Kidney - 8.23E-04 8.23E-04

Carbondisulfide - - CNS - 5.18E-03 5.18E-03

Chlorobenzene - - Liver - 3.72E-03 3.72E-03

Chloroethane - 2.35E-07 2.35E-07 Fetus - 3.26E-04 3.26E-04

Chloroform - 8.10E-07 8.10E-07 - - 8.39E-0"_ 8.39E-01

Chloromethane - - CNS - 1.47E-02 1,47E-02

;cis_l,2-Dichloroethene - - Blood - 7.41E-02 7.41E-02
ICyanide ....

:thytbenzene - - Deve_opmenlal - 5.60E*04 5.60E-04

=Fluorene - - Blood - 2.16E-06 2.16E-06

_lexachlorobutadiene - 4.12E-08 4.12E-08 Kidney -- 2.06E-02 2.06E-02

sopropylbenzene - - Kidney - 1.24E-01 1.24E-01

n,p-Xylene - - CNS - 1,02E*02 1.02Eo02

Methylene Chloride - 1.33E-08 1.33E-08 Liver - 1,10E-04 1.10E-04

Methyl-T-Butyl-ether - 1.49E-09 1.49E-09 Liver/Kidney/PeriocularTissue - 2.22E-05 2.22E-05

qaphthalene - 3.33E-07 3,33E-07 NasalEpithelium -- 3.7BE-02 3.78E-02

In-Burytbenzene .... 5.61E-03 5.61E-03

1-propylbenzene .... 7.15E-03 7.15E-03

o-Xylene - - CNS - 3.90E-03 3.90E-03

Phananthrene - - No observedeffect - 3.77E-07 3.77E-g7

>yrene - - Kidney - 1.45E-06 1.45E-06

sec-ButyIbenzene .... 3,10E-06 3.10E-06

:tert-Butylbenzene .... 7.32E-04 7.32E°04

trans-1,2-Dichloroeihene - - Blood - 3.04E-02 3.04E-02

iTetrachloroethene - 5.51E-07 5.51E-07 CNS - 1.78E-03 1.78E-03

Toluene - - CNS - 1.25E-03 1.25E-03

Trichloroethene - 1.16E-03 1.16E-03 CNS/Liver/EndocrineSystem - 3.37E+00 3.37E+00

Jinylchloride - 9.37E-g6 9.37E-06 Liver - 1.23E-01 1.23E-01

Xylene (Total) - - CNS - 1.35E-02 1.35E-02

:hem,oa,Tot_ II O00E+001000E.00I 117E-031000E+00l1 f lTE-0gII I 000E.00I 000E+00I 6.5E,00I 000E*00I 6.45E.00
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TABLE F-9.4.4.RME
EPA RAGSPARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTURECHILDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

Scenario"Tirneframe: HypotheticalFuture

ReceptorPoputation: Resident
ReceptorAge: Child

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medlum Point of Potential Concern
Ingestionot I Ingestion ot

• ExposureRoutes Primary t Produce Exposure
Inhalabon Home-Grown Ingestion Dermal Inhalation Home-Grown Routes Total

Ingestion Dermal t'r_ili_ Total Target Organ(s)

Groundwater ,I IIExp..... PeintTota] I ]1 1.17E-03 It 6.,3E+00

(0oo,.)Exp.....MedlumTota, II it 1.1,E-03II U 6.d3E66 I
IModlumTotal II II ...SE-6_II S.11E_g2I
Reoop,orTota, II ROcobtorRiskTota,II ,.SOE-O_II ReooptorNiToto,I! _-'E.g2II
Notes: TotalOrgan 1 (Liver)HIAcrossAir Med_a=

Notapplicableor not available TotalOrgan2 (Kidney)HIAcrossAll Media=

CNS Centralnervoussystem TotalOrgan3 (Fetus) HIAcrossAll Media=

COPC Chemical of PotentialConcern Tolal Organ4 (Nervous System)HtAcrossAll Media=

EPA U.S.Environmenta!ProtectionAgency TotalOrgan5 (Endocrinesystem)H!Across All Media=

fl bgs Feet belowground surface TotatOrgan 6 (Blood) HI AcrossAII Media=

GI Gastrointestinal TotalOrgan7 (Skin)HI AcrossAlt Media=

HI Hazard index TotalOrgan8 (No ObservedEffect)HI Across AllMedia=

RAGS RiskAssessmentGuidancefor Superfund TotalOrgan9 (UnknownSystems) HI AcrossAIIMedia=

RME Reasonablemaximumexposure Total Organ10(GastrointestinalSystem)HI AcrossAllMedia=

VOC Volatileorganiccompound TotalOrgan 11(Vision/Eye)HI AcrossAllMedia=

TotalOrgan 12(BodyWeight)HI Across AllMedia=

TotalOrgan 13(Developmental)HI AcrossAll Media=

TotalOrgan13 (Resglratory/tung)HI Across AllMedia=

TotalOrgan 13(whole body)HI Across AllMedia =

TotalOrgan13 (tmmuneSystem)HI AcrossAll Media=

Total Organ13 (ReproductiveSystem)HI Across AftMedia=

TotalOrgan13(Finger andToe Nail)HI AcrossAllMedia=

TotalOrgan 13(NasalTissue)HI Across AllMedia=

TotalOrgan 13(Fetus) HI AcrossAllMedia=
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TABLE F-9o4.5.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

IScenario Timeframe: HypotheticalFutureRedeveloped

ReceptorPopulation: IndustrialWorker
Receptor Age: Adult

CarcinogenicRisk Non-CarclnogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

Inhalatlon ingestionot ExposureRoutes Primary Ingestion ot l
Ingestion Dermal Grown Ingestion Dermal Inhalation Home-Grown i ExposureHome- Total Target Organ(s) Produce RoutesTotal

Soi_(0-8 ft bgs) So_I SiteSol1 2-Methylnaphtha]ene - - Lungs 2.47E-06 1.63E-07 - 2.63E-06

4,4'-DDD 6.17E-10 4.07E-11 - - 6.58E-IO Liver 1.44E.-05 9.50E-07 - 1.54E-05

4,4'-DDT 2.73E-0g 5.41E-10 - - 3.27E-09 Liver 4.50E-05 8.91E-06 - 5.39E-05

4-Bromophenyl-phenylether ......

4-Chlorophenyl-phenylether ......

4-Methyl-2-pentanone - - - Whole Body 3.41E-07 2.25E-08 - 3.64E-07

Acenaphthene - - - Liver 1.49E-07 1.28E-07 - 2.76E-07

Acenaphthylene - - Liver g.46E-Og 6.24E-09 - 1.01E-07

Acetone - - Kidney 1.30E-08 8.61E-10 - 1.39E-08

Aluminum - - CNS 9.13E-03 6.02E-05 - 9.19E-03

Anthracene - - Noobserved effect 2.98E-08 2.55E-08 - 5.53E-08

Antimony - - Whole body,Blood,Immune System 1.37E-02 9.05E-05 - 1.38E-02

Aroclor-1260 4.65E-08 4.30E-08 - - 8.95E-08 Eye/FingerandToe nails 3.26E-03 3.01E-03 -- 6.27E-03

iArsenic 3.12E-06 6.17E_7 - - 3.73E-06 Skin 1.94E-02 3.84E-03 -- 2.32E-02

3adum -- - - Kidney 1.81E-03 1,71E-04 -- 1.99E-03

3enzo(a)anthracene 5.17E-g9 4.44E-09 - -- 9.61E-09 ....

3enzo(a}pyrene 7.37E-08 6.32E-08 - - 1.3TE-07 ....

3enzo(b)fluoranthene 4.61E-09 3.96E-09 - - 8.57E-09 ....

3enzo(g,h,i)pery}ene - - - Kidney 7.51E-97 6.44E-g7 - 1.40E-06

3enzo(k)fluoranthene 4.20E-1g 3.61E-10 - - 7.81E-10 ....

3eryllium - - - GI Tract 1.22E-03 1.15E-03 -- 2.38E-03

_is(2-ethylhexyl)phthalate 4.70E-I0 - u - 4.70E-10 Liver 4.70E-08 3.10E-g7 - 5.01E-06

3admium - - Kidney 9.62E-03 6.35E-05 -- 9.68E-03

3arbazole 2.81E-08 1.85E-09 - - 2.99E-08 ....

3arbondisulfide - - Developmental 1.96E-08 3.23E-08 - 5.19E-08

3hloroform - - Liver 5.28E-07 3.49E-08 - 5.63E-07

3hromium - - Noobservedeffect 2.23E-05 1.47E-07 - 2.24E-05

.3hrysene 5.68E-11 4,87E-11 - 1.06E-10 ....

3obalt - - Blood 4.93E-04 3.25E-06 - 4.96E-04

3opper - - Gi Tract/Kidney 1.O3E-O3 6.80E-06 - 1.04E-03

3ibenzo(a,h)anthracene 2.67E-08 2.29E-g8 - 4.96E-08 ....

_ibenzofuran - - Kidney 7.20E_4 4.75E-05 - 7.67E-04

_iethylphthalate - - Brain, Liver,Kidneys,Siomach,GITract 6.85E-08 4,52E-09 - 7.30E-08

3imethylphthalate - - Kidney 7.14E-09 4_71E-10 - 7.61E-09

_i-n-Butylphthalate -- - Whole Body 7.83E-07 5.17E-10 - 7.83E-07

5thylbenzene - - Kidney,Liver 8.17E-08 5.39E-09 - 8.71E-08

=luoranthene - - - Kidney/LivertBlood 5.01E-07 4.30E-07 - 9.30E-07

:luorene - - - Blood 2.80E-07 2.40E-07 - 5.20E-07
ndeno(1,2,3-cd)pyrene 5.84E-09 5.01E-09 - - 1.08E-08 - - _
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TABLE F-9.4.5.RME

EPARAGSPARTD TABLE 9
SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS

HYPOTHETICALFUTUREREDEVELOPEDINDUSTRIALWORKER

SITE21,ALAMEDA POINT, ALAMEDA,CALIFORNIA

Scenario"lrimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: IndustrialWorker

ReceptorAge: Adult

Carcinogenic Risk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point ofPotential Concern

I Ingestionot IngestEonot• Grown ExposureRoutes Primary Produce Exposure
ingestion Dermal Inhaiahon Home- Total Ingestion Dermal Inhalation Home-Grown

Target Organ(s) RoutesTotal

Soil (O-Bft bgs) Soil SiteSoil Iron - - 5.74E-02 3,79E-04 - - 5.78E-02
(Cont,) (Cont.) (Cont.) Lead .....

Manganese - -- CNS 2.08B-02 1.37E-04 - - 2.09E-g2

Mercury -- - [mmuneSystem 8.48E-03 - - 8.4gE-03

Molybdenum - - CNS 3.91E-04 2.58E-06 - - 3.94E-04

Naphlhalene 3.98E-10 3.42E-10 7.40E-10 WholeBody 4.64E-07 3.98E-07 - - 8.63E-07

Nickel - - WholeBody 2.57E-g3 4.25E-g4 - - 3.00E-03

n-Nitroso-diphenylamine 8.39E-11 5.54E-12 8.94E-11 Bladder/WholeBody 2.40E-06 1.58E-07 - 2.g6E-O6

o-Xylene - -- - CNS/WholeBody 1.10E-07 7.26E-09 - - 1.17E-07

Phenanthrene - - Noobservedeffect 6.88E-08 4.54E-O9 - - 7.33E-08

Pyrene - - Kidney 8.76E-07 7.51E-07 - -- 1.63E-06

Selenium - - WholeBody 1.21E-04 2.67E-06 - 1.24E-04

Silver - - - SKin 9.21E-04 1.52E-04 - -- 1.07E-g3

Thallium -- - Liver,BIood 1.92E-02 - 1.92E-02

Toluene - - Kidney,Liver 3.71E-08 2.45E-09 - 3.96E-08

Trichloroethene 6.99E-10 4.61E-1t - 7.45E-10 Liver,Kidney,Fetus 1.63E-05 1.O8E-O6 - 1.74E-05

Vanadium - - Kidney 5.23E-g3 1.33E-03 - 6.56E-03

Xylene (Total) - - WholeBody 1.06E-07 6.98E-09 - 1.13E-07
Zinc - - - Blood 2.46E-04 1.62E-06 2.47E-04

ChemicalTotal II 3.31E-067.63E-071O0OE+OOOOOE+0OII .OSBg6II II I 10gE-O2OOOE.0OI OOOE+OOII 187E-01
Exp..... PointTo_ II II 4.OSE-OgII II 1.8_E-0_

Exp II II 4.OgE-0OII II _.07E-01
Air OutdoorAir 2-Methylnaphthalene - - - _ _ _

=articufalesandVOCs) 4,4'-DDD - 9.35E-14 - 9.35E-14 Liver - 2.18E-09 _ 2.18E-09

4,4'-DDT - 4.14E-13 - 4.14E-13 Liver - 6.82E-09 _ 6.82E-09
4-Bromophenyl-phenylether - - - _ -

4-Chlorophenyl-phenylether - - -- _ - -

4-Methyl-2-pentanone - - - - 2.54E-07 - 2.54E-07

Acenaphthene - - Liver - 1.65E-07 _ 1.65E-07

Acenaphthylene - - Liver - 1.O5E-O7 - 1.05E-07

Acetone - - - Kidney - 2.07E-07 _ 2.07E-07

Aluminum - - Respiratorysystem - 9.67E-04 - 9,67E-04

Anthracene - - Noobservedeffect - 8.5OE-O9 _. 8.50E-09

Antimony - - _

Aroclor-1260 - 7.05E-12 - 7.05E-12 mmuneSystem/Eye/FingerandToe nail - 4.94E-07 .. 4.94E-07
Arsenic -- 4.72E-09 - 4.72E-09 _ _

Barium -- Developmental - 1,37E-04 ._ 1.37E-04

Benzo(a)anthracene - 7.84E-13 - 7.84E-13 _ _
- 1.12E-11 - 1.12E-11

Alameda Point OU-2B RI Report Page 2 of 6



TABLE F-9.4.5.RME
EPA RAGSPARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTUREREDEVELOPEDINDUSTRIALWORKER

SITE 21,ALAMEDA POINT,ALAMEDA,CALIFORNIA

cenarloTimeframe: HypotheticalFutureRedeveloped

ReceptorPopulation: industrialWorker
eceptorAge: Adult

Medium Exposure Exposure Chemicat CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Point of Potentlat Concern

t inhalation Ingest=onot Ingestton otIngestion Dermal r_rnwnH°me"ExposureRoutes Primary ingestion Dermal Inhalation Home-GrOWnproduceExposureTotal Target Organ(s) RoutesTotal

Soil (0-8 ft bgs) Air OutdoorAir 3enzo(b)fluoranthene - 6.99E-13 - 6.99E-13 - _ - -

(Cont.) (ConL) ParticulatesandVOCs) 3enzo(g,h,i)perylene - - Kidney - 1.14E-10 1.14E-10

(Cont.) 3enzo(k)fluoranthene - 6.37E-14 6.37E-14 - _ - -

3eryllium - 1.11E-09 1.11E-0g ImmuneSystem/Lung 6.49E-05 6.49E-05

_is(2-ethylhexyl)phthalate - T.12E-14 7.12E-14 _ 6.47E-10 6.47E-10
,3admium -- 1.64E-09 1.64E-09 _ - _

3arbazole - 4.25E-12 4.25E-12 - -

3arbondisulfide - - CNS 1.63E-06 1.63E-06

3hloroform - 1.13E-08 1.13E-08 2.80E-03 2.80E-03

3hromium - - - -

Chrysene - - 8.61E-15 8.61E-15 - _

Cobalt - - 5.23E*09 5.23E-09 Respirato_system 2.62E-04 2.62E-04

Copper .....

Dibenzo(a,h)anthracene - - 4.05E-12 4.05E-12 - _

Dibenzefuran - - Kidney 2.21E-04 2.21E-04

Diethylphthalate - - - 1.04E-11 1.04E-11

Dimethylphthalate - - - - 1.08E-12 !.08E-_2

di-n-Butylphthalate - - - - -

EIhylbenzene - - Developmental -- 1.06E*06 1.06E-06

FIuoranthene - -- Kidney/Liver/Blood - 7.59E-11 7.59E-11
Pluorene - - Blood - 1.55E-07 1.55E-07

Indeno{1,2,3-cd)pyrene - 8.85E-13 8.85E-13 _ - -
Iron - -- - -

Lead - - - -

Manganese - - CNS - 5.29E-03 5.29E-03

Mercury - - - -

Molybdenum - - - -

Naphthalene - 1.85E-09 1.85E_09 NasalEpghe[ium - 5.04E-05 5.04E-05

Nickel - - Respiratorysystem - 1.37E-04 1.37E-04

n-Nitroso_iphenylamine - 1.27E-14 1.27E-14 Bladder/WholeBody -- 3.63E-10 3.63E-10

o-Xylene - - CNS - 2.53E-05 2.53E-05

Phenanthrene - - Noobservedeffect - 9.20E-09 9.20E-09

Pyrene - - Kidney - 4.61E-08 4.61E-08
Sefenium - - - -

Silver - - - -

Thallium - - - - -

Toluene - -- CNS - 3.25E-06 3.25E-06

Trichloroethene - 4.24E-08 4.24E-08 CNS/Liver/EndocrlneSystem - 2.97E-05 2.97E-05
Vanadium - - _ ..
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TABLE F-9.4.5.RME
EPA RAGSPARTDTABLE 9

SUMMARY OFRECEPTORRISKSAND HAZARDS FORCOPCS
HYPOTHETICALFUTUREREDEVELOPEDINDUSTRIALWORKER

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: IndustrialWorker

ReceptorAge: Adult

Carcinogenic Risk Non-Carcinogenic HazardQuotient
Medium Exposure Exposure Chemical

Medium Point ofPotentialConcern

I ingestionot ingestion ot• Grown ExposureRoutes Primary Produce Exposure
Ingestion Dermal [nhalatmn Home= Total Ingestion Dermal Inhalation Home-Grown

Target Organ(s) RoutesTotal

Soil (0-8 ft bgs) Air OutdoorAir Xylene (Total) -- I -- - - 1 - CNS - 2.43E-0B _ 2.43E-05
(Con{.) (Cont.) (PadiculatesandVOCs Zinc 1 I - -

(Cont.) ChemioaITotat II O00E.00t000E+00I 682E-08I 000E+00II 082E-08II II 800E+00I 000E+O0I 108E-02I 000_+O0I 10ÜE-0=
_xp.....poln,Tota, II II _8=E-0_II II

_xp.....Mod,umToto, I! II _._2B-08II II
MediumTo_,, II li ,1,E-0_I] li 1_7E-0_

Groundwater GroundwaterVapor IndoorAir 1,1,1-Trichloroethane - - Liver, Brain - 6.26E-0B - 6.26E-05

IntrusionIndoorAir (inhalatlon) 1,1,2-Trichloroethane -- 1.79E-08 1.79B-08 Blood - 2.24E-04 - 2.24E-04

1,l-Dichlorethane - 1.26E-07 1.26E-87 Kidney - 4.42E-04 - 4.42E-04

1,1-Dichlorethene - - Liver - 3.40E-02 -- 3.40E-02

1,2,4-Tdmethylbenzene - - CNS - 2.69E-03 - 2.69E-03

1,2-Dichlorobenzene - - - 3.26E-05 -- 3.26E-05

1,2-Dich_orethane - 4.90E-08 4.90B-08 Liver - 2.20E-06 - 2.20E-06

1,2-Dichlorethene(Total) - - Blood - 1_19E-02 - 1.19E-02

1,2-Dichloropropane - 6.68E-10 6.68E-10 - - 2.50E-05 - 2.50E-05

1,3,5-Tdmethylbenzene .... CNS -- 2.40E-03 -- 2.40E-03

1,3-Dichlorobenzene ....... 3,51E-05 - 3.51E-05

1,4-Dichlorobenzene - 9.10E-09 - 9.10E_09 Liver - 5.07E-06 - 5.07E-06

2-Butanone .... Developmental - 3.22E-07 - 3.22E-07

2-Hexanone .... CNS - 2.99E-08 - 2.99E-08

2-MethylNaphtha(ene ........

4-Methyl-2-pentanone ...... 4.33E-07 -- 4.33E=37

Acenaphthene .... Liver - 2.13E-07 - 2.13E-07

Acenaphthylene .... Liver -- 2.13E-07 - 2.13E-07

Acetone .... Kidney - 1.18E-05 - 1.18E-05

Benzene - 9.45E-08 - 9.45E-08 Blood - 1.14E-03 - 1.14E-03

Bromodichloromethane - 1.11E-08 - 1._1E-08 Kidney - 2.50E-0B - 2.50E-05

Carbondisulfide .... CNS - 1.57E-04 - t .57E-04

Chlorobenzene .... Liver - 1.13E-04 - 1.13E-04

Chloroe{hane - 2.98E-08 - 2.98E-08 Fetus - 9.91E-06 - 9.91E-06

Chloroform - 1.03E-07 - 1.03E-07 - - 2.55E-02 - 2.55E-02

Chloromethane .... CNS - - 4.47E-04 - 4.47E-04

¢is-l,2-Diohloroethene .... Blood - 2.25E-03 - 2.25E-03
Cyanide .......

Ethylbenzene .... Developmental - -- 1.70E-05 - 1.70E-05

Fluorene .... Blood - -- 6.56E-08 - 6.56E-08

Hexachiorobutadiene -- 5.22E-09 - 5.22E-09 Kidney - 6.24E-04 - 6.24E-04

Isopropylbenzene .... Kidney - 3.78E-03 - 3.78E-83

m,p-Xylene .... CNS - 3.09E-04 3.09E-04
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TABLE F-9.4.5.RM E

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Receptor Population: IndustrialWorker

Receptor Age: Adult

CarcinogenicRisk Non-CarclnogenlcHazardQuotient
Medium Exposure Exposure Chemical

Medium Point ofPotentialConcern

t Inhalation IngestionotIngestionol ExposureRoutes Pdma_ Ingestion Dermal inhalation Home-GrOWnproduceExposureIngestion Dermal GrownHome- Total Target Organ(s) RoutesTotal

Groundwater GroundwaterVapor indoorAir _ethyleneChloride - 1.69E-09 1.69E-09 Liver - 3.35E-06 3.35E-06

(Cont.) intrusionIndoorAir (inhalation) _ethyI-T-Butyl-ether - 1.88E-10 1.88E-10 Liver/Kidney!PeriocularTissue - 6.75E-07 6.75E-07

(Cont.) (Cont.) _laphthalene - 4.22E-g8 4.22E-g8 NasalEpithelium - 1.15E-03 1.15E-03
"_-Butyibenzene - - - 1.70E-04 1.70E=04

1-propylbenzene - - - - 2.17E-g4 2.17E4)4

_-Xylene - - CNS - 1.18E-04 1.18E-g4

_henanthrene - - Noobservedeffect - 1.14E-g8 1.14E-08

Pyrene - - Kidney - 4.42E-08 4.42E-08
_ec-Bulylbenzene - - - 9.42Eo08 9.42E-08

led-Butylbenzene - - - 2.22E-g5 2.22E-05

Irans-1,2-Dichloroethene - _ Blood - g.23E-g4 9.23E-04

Tetrachloroethene - 6.97E-08 6.97E-08 CNS - 5.42E-05 5.42E-05

Toluene - CNS - 3.80E-05 3.80E*05

Trichloroethene - - 1.46E-04 1.46E-04 CNS/Liver/Endocr_neSystem - 1.02E-01 1.02E-01

Vinylchloride - 6.12E-07 6.12E-07 Liver - 3.75E-03 3.75E-03

Xylene(Total) - - - CNB - 4.09E-04 4.09E-04

ChemicalTotal I!0.O0E.0O10.00E+00I t,TE-g,I O.O0E+0OII 1.47E-04II I 0.O0E+OOI OOOE+OOI 1.9_E_tI O.0OE+00I l gsE-0_
_xposurePointTotal II I t I II t.4_E_4II I]

{eceptorTotal l[ "o0o_11 ,._=E-04II ReceptorHITolal I 3'92E-or I
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TABLE F-9.4.5.RME

EPA RAGSPARTD TABLE 9
SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS

HYPOTHETICALFUTURE REDEVELOPEDINDUSTRIALWORKER

SITE21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

IScenarioTimeframe: HypotheticalFutureRedeve[oped

ReceptorPopulation: IndustrialWorker
ReceptorAge: Adult

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

I Ingestion otIngestlOnGrownot ExposureRoutes Primary Ingestion Dermal Inhalation Home-GrOWnprodu_,eExposureingestion Dermal Inhalation Home- Total Target Organ(s) Routes Total

Notes: TotalOrgan I (Liver)H{AcrossAllMedia =

- Notapplicableor notavailable Tola]Organ2 (Kidney)HI AcrossAll Media=

CNS Central nervoussys{ern TotalOrgan 3 (Fetus)HI Across AllMedia =

COPC Chemica! of PotenlialConcern TotalOrgan4 (NervousSystem)HI Across AllMedia =

EPA U.S.EnvironmentalProlectionAgency Total Organ5 (Endocrinesystem)HI Across AllMedia =

ft bgs Feet belowgroundsurface Total Organ 6(Blood) HI Across AllMedia =

GI Gastrointestinal TotalOrgan7 (Skin) HI Across AllMedia =

HI Hazard index TotalOrgan8 (No ObservedEffect)HI Across AllMedia =

RAGS Risk Assessment Guidancefor Superfund TotalOrgan9 (UnknownSystems)HI Across AllMedia =

RME Reasonablemaximum exposure TotalOrgan 10(GastrointestinalSyslem) HI Across All Media=

VOC Volatile organiccompound TotalOrgan11 (Vision/Eye)HI AcrossAll Media=

Total Organ12 (BodyWeight)HI Across AllMedia =

TotalOrgan13 (Developmental)HI AcrossAll Media=

Total Organ 13(Respiratory/lung)HI Across All Media=

TotalOrgan 13(wholebody)HI Across All Media=

Total Organ 13 (ImmuneSystem)HI Across A}IMedia=

TotalOrgan13 (ReproductiveSystem)H]AcrossAll Media=

TotalOrgan 13(Fingerand ToeNail) HI Across All Media=

TotalOrgan 13(NasalTissue)HI AcrossAtl Media=

TotalOrgan 13(Fetus)HI AcrossAI_Media=
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TABLE F-9.4.6.RME
EPARAGS PARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE4, ALAMEDA POINT,ALAMEDA,CALIFORNIA

Scenar'_oTimeframe: HypotheticalFutureRedeveloped

ReceptorPopulation: ConstrucfionWorker
ReceptorAge: Adult

Medium Exposure Exposure Chemical CarcinogenicRisk Non-Carcinogenlc HazardQuotient
Medium Point ofPotential Concern

Ingestionot Ingest=onot

Ingestion Dermal inhalation GrownH°me"ExposureRoutes Primary Ingestion Dermal Inhalation Home-GrOWnproduceExposureTotal Target Organ(s) RoutesTotal

Soil(0-8 ff bgs) Soil SiteSog 2-Methylnaphthalene - Lungs 8.15E-06 2.44E-07 8.39E_06

4,4'-DDD 8.15E-11 2.44E-12 8.39E-11 Liver 4.75E-05 1.43E-06 -- 4.89E-05

4,4'-DDT 3.61E-10 3.25E-11 3.93E-10 Liver 1.49E-04 1.34E-05 1.62E-04
4-BromophenyI-phenylether - _ -

4-Ch]orophenyl-phenylether - _ -

4-Methyl-2-pentanone -- WholeBody 1.13E-06 3.38E-08 - 1.16E-06

Acenaphthene - Liver 4.91E-07 1.91E-07 - 6.82E-07

Acenaphthylene - Liver 3.12E-07 9.36E-09 -- 3.21E-07

Acetone - Kidney 4.31E-08 1.29E-09 - 4.43E-08

Aluminum - CNS 3.01E-02 9.04E-05 - 3.02E-02

Anthracene - Noobservedeffect 9,82E-08 3.83E-08 - 1.37E-07

Antimony - Whole body, Blood, ImmuneSystem 4.53E-02 1.36E-04 - 4.54E-02

Aroclor-1260 6.14E-09 2.58E-09 8.72E-09 Eye/FingerandToenails 1.08E-02 4.52E-03 1.53B-02

Arsenic 4.11E-07 3.70E-g8 4.48E-07 Skin 6.40E-02 5.76E-03 6.97E-02

Barium - Kidney 5.9gE-03 2.57E-04 - 6.25E-03
Benzo{a)anthracene 6.83E-10 2.66E-10 9.49E-10 -

Benzo(a)pyrene 9.73E-09 3.79E-09 1.35E-08 ....

Benzo(b)fluoranthene 6.09E-10 2.37B-10 8.46E-10 _ _" -

Benzo(g,h,i}perylene - Kidney 2.48E-06 9.66E-07 -- 3.44E-06
Benzo(k)fluoranthene 5.55E-11 2:16E-11 7.72E-11 _

Beryllium - GI Tract 4.04E-03 1.73B-03 - 5.77E-03

bis(2-ethylhexyl)phthalate 6.20E-11 6.20E-11 Liver 1.55E-05 4.65E-07 1.60E-05

Cadmium - Kidney 3.17E-02 9.52E-05 3.18E-02
Carbazole 3.71E-09 1.11E-10 3.82E-09 - _

Carbondisulfide - Developmental 6.46E-08 4.84E-08 1.13E-07

Chloroform - Liver 1.74E-06 5.23E-08 -- 1.BOB*06

Chromium - Noobservedeffect 7.36E-05 2.21E-07 - 7,38E*05
Chrysene 7.50E-12 2.92E-12 1.04E-11 -

Cobalt - Blood 1.63E-03 4.88E-06 - 1.63E-03

Copper - Gi Tract/Kidney 3.40E*03 1.02E-05 - 3.41E-g3
Dibenzo(a,h)anthracene 3.53E-09 1.38E-09 4.gOE-O9 -

Dibenzofuran - Kidney 2.38E-03 7.13E-05 -- 2.45E-03

Diethylphtha[ate - Brain, L_ver,Kidneys,Stomach,GITract 2.26E-07 6.78E-09 - 2.33E-07

Dimeihylphthalate - Kidney 2.36E-08 7.07E-10 - 2.43E-08

di-n-Butylphlhalale - Whole Body 2.58E-06 7.75E-1O - 2.58E-06

Ethylbenzene - Kidney,Liver 2.70E-07 8.09E-09 - 2.78E-07

Fluoranihene - Kidney/Liver/Blood 1.65E-06 6.44E-07 -- 2.30E-06

Fluorene - Blood g.24E-07 3.60E-07 -- 1.28Eo06
_ndeno(1,2,3-cd)pyrene 7.71E-10 3.01E_10 1.07E-09 -
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TABLE F-9.4.6.RME

EPARAGS PARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE4, ALAMEDA POINT,ALAMEDA,CALIFORNIA

ScenarioTimeframe: Hygothetica_FutureRedeve]oped
ReceptorPopulation: ConstructionWorker

ReceptorAge: Adult

Carcinogenic Risk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

inhalation Grown mgestlon ot
=ngestmnot ExposureRoutes Primary Ingestion Dermal InhalaBon Home-Grown Exposure

Ingestion Dermal Home- Total Target Organ(s) Produce Routes Total

Soil(0-8 It bgs) Soi! SiteSoi_ ton - - - 1.8gE-Ol 5.68E-04 - -- 1.90E-01
(Cont.) (Cont.) (Cont.) ;Lead .....

Manganese - - - CNS 6.85E-02 2.06E-04 _ - 6.87E-02

_ercury - - - ImmuneSystem 2.80E-02 - 2.80E-02

Molybdenum - - - CNS 1.29!=-03 3.87E-06 - - 1.29E-03

Naphthalene 5.25E-11 2.OgE-11 - - 7.30E-11 Whole Body 1.53E-g6 5.98E-07 - - 2.13E-06

_lickel .... WholeBody 8.gOE-03 6.37E-04 - - 9.13E-03

n-Niffoso-diphenylamine 1.11E-11 3.32E-13 - - 1.14E-11 BladdedWho]eBody 7.91E-06 2.37E-07 - - 8.15E-06

_.Xylene - - - CNS/WholeBody 3.63E-07 1.O9E-08 - - 3.74E-07

=henanthrene - - - Noobservedeffect 2.27E-07 6.81E-09 - 2.34E-07

Pyrene - - - Kidney 2.89E-06 1.13E-06 - 4.02E-06
3eIenium - - - Whole Body 4.00E-04 4.0OE-O6 - - 4.04E-04

Silver - - - SKin 3.04E-03 2.28E-04 - 3.27E-03Thallium .... Liver,Blood 6.32E-02 - - 6.32E-02

roluene .... Kidney,Liver 1.22E-07 3.67E-09 - - 1.26E-07

rrichloroethene 9.23E-11 2.77E-12 - - 9.50E-11 Liver,Kidney,Fetus 5.38E-05 1.51E-06 - 5.54E-05

4anadium .... Kidney 1.73E-02 1.99E-g3 - - 1.92E-02

Kylene(Total) .... Whole Body 3.49E-07 1.05E-08 -- -- 3.59E-07

;'_nc .... Blood 8.11E-04 2.43E*06 - 8.14E-04

.3,emicalTotal II 437E-07 14_gE-0gOOOE+OO OOOE.OOII 483E-07II II 5.80E-01 1.635-02 O.00E+00 I O.OOE+OOII 5.97E-01

Exp.....PointTotal II II 4g3E-OZII II II SgTE-01
Exp..... MediumTotal II II .g3E-OZII tl II _gZE-01

Air OutdoorAir Z-Melhylnaphthalene .... _ _ _

PariiculatesandVOCs) $,4'-DDD - 3.74E-15 - 3.74E-15 Liver - 2.18E-09 2.18E-09

_.,4'-DDT - 1.66E-14 - 1.66E-14 Liver - 6.82E-09 6.82E-09

J,-Bromophenyl-phenytether .... _

_,-Chlorophenyl-phenylether - - - _ -

_.-Methyl-2-pentanone - - - - 2.54E-07 2.54E-07

_,cenaphthene - - - Liver = 1.65E-07 1.6515-07

_,cenaphthylene - - - Liver - 1.05E-07 1.05E-g7

_,cetone - - - Kidney - 2.07E-07 2.07E-07

_,lumlnum - - - Respiratorysystem - 9.67E-04 9.67E-04
_,nthracene - - - Noobservedeffect - 8.5OE-O9 8.50E-09

_,ntimony - - - _ _

Amclor-1260 2.82E-13 - 2.82E-13 "nmuneSystem/Eye/FingerandToenail - 4.94E-07 4.94E-07
_,rsenic 1.89E-10 - 1.89E-10 - _

Barium - - - Developmental - 1.37E*04 1.37E-g4
Benzo(a)anthracene 3.14E-14 - 3.14E-14 - -

Benzo(a)pyrene 4.47E-13 - 4.47E-13
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TABLE F-9.4.6.RME
EPA RAGSPARTD TABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE 4, ALAMEDA POINT,ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: ConstructionWorker

ReceptorAge: Adult

Medium Exposure Exposure Chemical CarcinogenicRisk Non-CarclnogenicHazardQuotient
Medium Point of PotentialConcern

I Inhalation Ingestionot ExposureRoutes Primary t Ingest,onolr ExposureIngestion Dermal Home- Total Ingestion Dermal Inhalation Home-Grown
GrowR TargetOrgan(s) ] Produce Routes Total

Soil(0-8 ft bgs) Air OutdoorAir Benzo(b)fluoranthene - 2.79E-14 - 2,79E-14 _

(Conl.) (Cont.) PadiculatesandVOCs) genzo(g,h,i)pery]ene - - Kidney - 1.14E-10 _ 1.14E-10
(Cont.) Benzo(k}fluoranthene - 2.55E-15 - 2.55E-15 _

Beryllium - 4,45E-11 - 4.45E-11 ImmuneSystem/Lung - - 6.49E-05 - 6.49B-05

bis(2-ethylhexyl)phthalate - 2.85E-15 - 2.85E-15 _ - - 6.47E-10 _ 6,47E-10
Cadmium - 6.56E-11 - 6,56E-11 ....

Carbazole - 1.70E-13 - 1.70E-13 _ - -

Carbondisulfide - - - CNS - - 1.63E-06 _ 1.63E-06

Chloroform - 4.50E-tO -- 4.gOE-1O _ - - 2.80E-03 _ 2.80E-03
Chromium -- - -

Chrysene - 3,44E-16 - 3.44E-16

_.obalt - 2,09E-10 -- 2.09E-10 Respiratorysystem - - 2.62E-04 _ 2.62E-04
Copper - - -

Dibenzo(a,h)anthracene - 1.62E-13 - 1.62E-13 ....

Dibenzofuran - - - Kidney - - 2.21E-04 _ 2.2tE-04
Diethylphthalate - - -- - - - 1.04E-11 - 1.04E-11
Dimethylphthalate - - - - - - 1,08E-12 _ 1.08E-12
3i-n-Butylphthalate - - --

Ethyibenzene - - - Developmental - - 1.06E-g6 _ 1.O6E-O6

Fluoranthene - - - Kidney/Liver/Blood - - 7.59E-11 - 7.59E_11

Fluorene - - - Blood - - 1,55E-07 _ 1.55E-07
Indeno(1,2,3-cd)pyrene - 3.54E-14 -- 3,54E-14
Iron - - -

Lead - - -

Manganese - - - CNS - 5.29E-03 _ 5.29E-03
Mercury - - -

Molybdenum - - -

Naphthalene - 7,41E-11 - 7.41E-11 NasalEpithelium - 5,04E-05 5,04E-05

Nickel - -- Respirato_system - 1,37E-04 1.37E-04

*=-Nitroso-dlphenyiamine 5.09E-16 - 5.09E-16 Biadder/WholeBody -- 3.63E-10 3.63E-10

_-Xyiene - -- CNS - 2.53E-05 2.53E-05
_henanthrene - - - Noobservedeffect - 9,20E-09 9.20E-09

=yrene - -- - Kidney - 4.61E-08 4.61E-08
Selenium - - -

_ilver - - -

Thallium - -- -

[oluene - - -- CNS - 3.25E-06 3,25E-06

]-richloroethene 1.69E_)9 - 1.69E-09 CNS/Liver/EndocrineSystem - 2.97E-05 2.97E-05
Janadium - - -
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TABLE F-9.4.6.RME
EPARAGS PARTDTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE 4, ALAMEDA POINT,ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: ConstructionWorker

ReceptorAge: Adult

CarcinogenicRisk Non-CarcinogenlcHazard Quotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

I I Grown mgesuon otmgestmnot ExposureRoutes Primary Produce Exposure
Ingestion Dermal ingestion Dermal tnhalation Home-Grown

Inhalation Home- Total Target Organ(s) RoutesTotal

(Cont.) (Cont.) ParticulatesandVOCs) Zinc I I I - -

(Cont.) ChemicaITotal II O.0OE+00I O.00E.0OIB.73B-Ogt O.0OE.OOII 2.TBE-0gII I! 0.00E+OOI I 1.0OE-0BI 0.O0E.OOI t.OOE-OB
ExposurePointTotal It II =.TBE-0911 If

-_-xp.....Medi°mTola_ II II =.TBE-0_II II
Modi_mTo,_, I1 II 4.B6E-07II II 60,E-01
Groundwater GroundwaterVapor IndoorAir 1,1,t -Trichloroethane - - Liver, Brain - 7.12E-05 - 7.12E-05

IntrusionIndoorAir (inhalation) l,l,2-Tdchloroethane - - 9.f0E-1g 9.10E-fO Blood -- 2.84E-04 - 2.84E-04

1,1-Dichlorethane - - 5.50E-09 5.5OE-0g Kidney - 4.83E-04 - 4.83E-04

1,f-Dichlorethene - Liver - 3.63E-02 - 3.63E-02
1,2,4-Tdmethylbenzene - - CNS -

1,2-Dichlorobenzene - - - - 4.63E-05 - 4.63E-05

1,2-Dichtorethane - 2.49E-09 2.49E.09 Liver - 2.79E-06 -- 2.79E-06

1,2-Dichlorethene(Total) - Blood - 5.79E-03 - 5.79E-03

1,2-Dichloropropane - 3.19E-11 3.19E-11 - - 2.99E-05 - 2.99E-05
1,3.B-Tdmethylbenzene - CNS - _ _
1,3-Dichlorobenzene --

- - 3.78E-05 - 3.78E-05

1,4-Dichlorobenzene - 5.08E-05 5.08E-05 Liver - 7.08E_01 - 7.08E-O1
2-Butanone - - Developmental - _ _

2-Hexanone - - CNS -

2-MethylNaphthalene - _ _ _ -

4-Methyi-2-pentanone - -

Acenaphlhene - Liver - 3.49E-07 - 3.49E-G7
AcenaphlhyIene - - Liver -

Acetone - - Kidney - 1.49E-05 - 1.49E-05

Benzene - - 4.51E-09 4.51E-B9 Blood - 1.36E-03 - 1.36E-03

Bromodichloromethane - - 4.56E-10 - 4.56E-10 Kidney - 2.57E-05 - 2.57E-05

Carbondisulfide - - - CNS - 1.77E-04 - 1.77E-04

Shlorobenzene - - - Liver - 1.44E-04 - 1.44E-04
ChIoroethane - - - Fetus -

Chloroform - - 4.88E-09 - 4.88E-09 - - 3.03E-02 - 3.03E=02
ChIorornelhane - - - CNS - _

cis-l,2-Dichloroethene - - - Blood - - 2.50E-03 - 2,50E-03
Cyanide .......

Ethylbenzene - - - Developmental - - 2.23E-05 - 2.23E-05

Fiuorene - - Blood - - 1.01E-g7 - 1.01E-07

Hexachlorobutadiene - 3.05E-10 - 3.05E-10 Kidney - g.13E-04 - 9.13E-04

isopropylbenzene - - - Kidney - 4.43E-05 - 4.43E-05

"n,p-Xylene - - - CNS - 4.f0E-04 4.10E-04
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TABLE F-9.4.6.RME
EPARAGSPART DTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE4, ALAMEDA POINT,ALAMEDA,CALIFORNIA

scenarioTimeframe: HypotheticalFutureRedeveIoped
ReceptorPopulation: ConstructionWorker
ReceptorAge: Adult

Carcinogenic Risk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

Grown Ingestionof
Ingestionoi ExposureRoutes Primary Ingestion Dermal Inhalation Rome-Grown Exposure

Ingestion Dermal Inhalation Home- Total Target Organ(s) Produce RoutesTotal

Groundwaler GroundwaterVapor IndoorAir _lethyleneChloride 7.73E-11 - 7.73E-11 Liver - 3.84E-06 3.84E-06

(Cont.) IntrusionIndoorAir (inhalation) _lethyI-T-Bulyl-ether - - - Liver/Kidney/PeriocutarTissue -

(Cent,) (Cont.) _laphthalene 2.49E-09 - 2.49E-09 NasalEpithelium - 1.69E-03 1.69E-03
1-Butylbenzene .... - 1.86E-04 1.86E-04
_-propylbenzene - - - - 2.71E*04 2.71E-04

_-Xyiene - - - CNS - 1.63E-04 •1.63E-04

_henanthrene .... Noobservedeffect - 2.66E-08 2.66E-08

=yrene .... Kidney - 7.24E-08 7.24E-08
_ec-ButyIbenzene - - - - 3.88E-05 3.88E-05
:ert-Eutylbenzene .... - 2.33E-05 2.33E-05

;rans-t,2-Dichloroethene .... Blood - 1.15E-03 1.15E-03

[etrachloroethene - 3.48E-09 - 3.48E-09 CNS - 6.77E-05 6.77E-05

Toluene .... CNS - 4.81E-05 4.81E-05

I-richloroethene - 6.97E-06 - 6.97E*06 CNS/LivedEndocrineSystem - 1.22E-01 - 1.22E-01

v'inylchloride - 2.50E-08 - 2.50E-08 Liver - 3.82E-g3 3.82E-03

Kylene(Total) .... CNS - 5.40E-04 5.40E-04

".homic_iTo,o, II O.OOE.0O!O.0OE.0OI_.79E-05I O.90E.00II _.TgE-0_II I O.00E.OOI O.00E+O0I g.17E-01I O.OOE*0OI g.tTE-0t
Exp..... PointTotal It I I I II 5.79E-05II II g.tTE-0,

Exp.....Med,umTo,_, U II _.7_E-0_II II g.tTE-0tI
Med,u_To,_, II II ,.7_E-O_II U g.17E-01
Ro_opto,To,_, II Receptor_,_kTo,o,II _,_E-9_II ReooptorR,Tota, II 1,_2E*00I!
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TABLE F-9.4.6.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED CONSTRUCTION WORKER

SITE 4, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypothelicalFutureRedeveloped

Receptor Population: ConstructionWorker
Receptor Age: Adult

Medium Exposure Exposure Chemical CarcinogenicR_sk Exp.....TotaIR°utes Primary t Non-CarcinogenlcHazardQuotientl

Medium Point of PotentialConcern Ingestionot Ingestion ot

G.... I } P...... R..... Total
Inhalation Home-Grown Exposureinhalation Home- Ingestion DerrnalIngestion Dermal

Target Organ(s)

Notes: Tota!Organ 1 (Liver)HI AcrossA_IMedia =

Not applicableor notavailable TotalOrgan2 (Kidney)H_AcrossAIIMedia=

CNS Centralnervoussystem TotalOrgan 3 (Fetus)H[ Across AllMedia =

COPC Chemical ofPotenllalConcern TotalOrgan4 (NervousSystem)HI Across AllMedia =

EPA U.S. EnvironmentalProtectionAgency TotalOrgan5 (Endocrinesystem)H_AcrossAllMedia =

ft bgs Feet belowgroundsudace TotalOrgan6(Blood)HI AcrossAllMedia =

GI Gaslrointestina} TotalOrgan7(Skin) HI Across AllMedia =

HI Hazardindex TotalOrgan8 (No ObservedEffect)HI AcrossAllMedia =

RAGS RiskAssessmentGuidancefor Superfund TotalOrgan 9 (UnknownSystems}Hi AcrossAll Media=

RME Reasonablemaximumexposure TotalOrgan 10(GastrointestinalSystem)H] Across AllMedia =

VOC Voledle organ(ccompound TotalOrgan 11(Vision/Eye)HIAcrossAll Med_a=

TotalOrgan 12(Body Weight)HI Across All Media=

TotalOrgan 13(Developmental)HI Across AlEMedia=

TotalOrgan 13 (Respiratol_/iung)HtAcross All Media=

TotalOrgan "[3(wholebody)HI AcrossAll Media=

Total Organ13 (ImmuneSystem)HI AcrossAll Media=

Total Organ 13(ReproductiveSystem)HIAcross All Media=

Total Organ 13(Fingerand ToeNail) HI Across All Media=

TotalOrgan 13(NasalTissue)HI Across All Media=

TotalOrgan 13(Fetus)HI Across AUMedia=
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TABLE F-9.4.7.RM E

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVBLOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT. ALAMEDA. CALIFORNIA

ScenaH°Ti_frame: HypO_lst_calFurzeRedeveloped

ReceptorPopulation: Res}dent

Carcinogenic_sk Noa_.amino_nlc Ha_rd Quotient
Exposu_ Exposu_ Chomlcal

Medium M.Ul.m Point ofpotentialConcern pamar_

Ingestionof Produce Totalproduce Total Ingestl°n°f E R te

Ingestion Dermal Inhalation Homegrown ExPosureRoutes ingestion Der_l I_hal_tlon Homed3own xposure ou s

TargetOrgan[s!

SO;I(0,8I_bgs) So_l S_te,_OEI 2-MethyJn_phtha_eoe Lungs 3.46E-C_ 1.38E*07 - 3 59E-06

4,4'-DDD 8 29E-10 331E*_1 - 3.37E-11 8 96E-10 L;ver 2 02E-05 8O4E_t7 - 8.19E_)7 2 18E-O5
4#-DDT 3,67E-09 4,40E-10 t,15E-10 4.23E*_3 Liver 6 30E-05 7.54E_6 - I 98E-06 7._5E_5

4_Btomophenyt-phonylether

4-Ch_omphenyl.phenylether

4-Methyl-2-penta_ne WholeBody 4.77E_37 1,90E-08 - 4.96E-07

Acenaphthe_ Liver 2.08E*07 1.08E-07 3 16E-07

Ace_phthylene ; _ i = Liver 1 32E_07 B.28E-09 - 1.38_.07

Acetone -- Kidney 1.83E-08 7.29E-1B - 190E 08
A{uminum CN_ 1,28E-02 5.10E-05 128E*02

Anthm_ne - NOobse_edeffect 4,_7E-08 2.16E-08 6 33E-08

An6mony -- Wh_ebody,Bl_d, I_une System 1 92E_2 7.66E_5 1.93E-02

Arodor-1260 6.26E-08 3,49E-08 - 3,68E-09 1 01E..O7 Eye/F_ngerandToenails 4.56E-03 2 55E-03 2.68E-04 7.38E-03

ArsenEc 4,19E-06 5,01E-07 155E-05 2 02E-05 Skin 2.71E-02 3.25E-03 - 1.01E-01 1,31E-01

Barium - - I_dn_y 2.54E_)3 1,45E_4 2,69E-03

Ben_(a)anthrace_ 6,95E-09 3,61E-¢,9 - 4,17E-t0 _,10E-08

P*er_(a)pyrene 9.91E-08 5.14EJJB 395E-09 1 54E-07 -,
Benzo(b)fl_ran_hene 6 20E-09 3,21E-0_ 2,93E-t0 9,70E=09

Benzolg,h,i)petyle_ - Kidney 1.05E-06 5.45E-07 1.60E_)6

Ben_(k}fl_nthene 5.65E-10 2.93E-10 2 23E-11 8 81E-10

Beryllium - GITract 1.71E-03 9.76E*04 - 269E-03

b_s(.?.-e5hy_hexyl)_t haid_e 6 31E-I0 3 45E-13 6 32E-10 Liver 6,58E-06 2 62E-07 3.60E-09 6,84E-06

Cadmium -- Kidney _,35E=02 5 37E_5 6 30E_31 B.43_-01

iCarbazole 3 77E_8 1 51E-09 7.98E_37 8 35E=07

!Carb_disurfide Deveropmontal 2.74E-08 2.73E-08 - 547_*08
_hJo_f_ - Liar 7.40E-O7 2,95E-08 7.69_-07

3hmmium N_ob_l_d effect 3 12E.05 1.25E.07 3,13S-05

:ht'_sene 7,64_-11 3.96E-11 4,58_.12 1,21E-10

_ob_ B_ood 6.90E-04 2,75E*06 - 6 93E-04

._oppe_ Gi T_cV_dney 144E_3 5.76E-C_ 1 45E.03

_]b,anzo(_,h)anth_ 3 59E-08 186E_18 9 32E-10 5555-O8

]_ben_fumn Kidney t,01E-03 4.02E-05 - - 1.05E-03

)iethylphthalate Bra_n,Live.k3d_ys,Stomach,GIT_ct 9.59EO8 3,83E_3 3 62E_6 3.72E_36

)_methy_phthafa_e Kidney 1.00E-08 3.99E-10 1,66E-07 1.77E=07

ti-n=Bulylphthala_e Whole_oBy 1.1BE_)5 4.37E._0 - 1 32E.07 1 23E-06

!thylbe_ene K_dney.Liver 1.14E_7 4.56E_3 - 1.19E_T

:luo_nthene K_d_ey/l__ver/Blcod 7.01E-07 3.64E-07 4.54E-08 1.11E-06

:luomne Blood 3.92E-07 2 03E-07 - 5 95E-07

ndeno{L2,3-c_)pytene 7,85E-09 4.07E-09 2 66E-10 122E-08

_n 8 04E-02 3 21E_4 8.07E-02

.=d - -

_lan_anese CNS 2.91E_)2 1 16E_4 2 92E-G2
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TABLE F-9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPBD ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

cenadoTImeframa: Hypol_efi_IFut_ Rede_loped

Recelpt_Population: Resident

eceptorA_a: Adult

CarcinogenicR_sk Non-CamlnogenlcH_rd Quotient

Modium Exposur_ Exposu_ C_m_cal

Medium polnt ofpotentialConcern ingestF_of Ex R Priory ingest[_of E R te

Ingestion Der_l Inhalation Ho_GrownF_rodu_ P°_reTotaI °u es TargetOrgan(s) Ingesti°n Dermal ;nhalation Homo-GrO_producexp°sU_TotaI °u s

8oil(0-8f_bgs) Soll S_eSQr3 Merry - I_une System 1.19E_32 - 6.79E_)2 7 97E-02

(Cont) (Cord.) {Cont.) k_o;ybdenum - CNS 5,48E-04 2,18E_6 5 50E-04

Naphthalene 5 35E-_0 2.77E-10 -- 8.12E_10 'WholeBody 6,5OE_7 3.37E-07 9,89E_7

Nicksl - WholeBody 3.60E*03 3.60_)4 2 !8_32 2 57E-02

_Nitr_Ephenylamlne 1.13E-10 4._E-_2 - 2 31E-09 2.43E_9 B[addet/l_qlo_eBcdy 3.36E_ 1 34E_07 6.87E-05 7.22E_5

_Xyle_ - CNS/Who_Body %54E-07 6.15E_9 1.60E.07

Phenanthrene - Noobs_e<_erect 9.&3E_ 3.84E-09 100E_7

Pytene - _dr_y 123E_36 6 36E_7 1,86E-66

Saler_um -- WholeBody 1.70E.04 2 26E*06 1.0_E*03 118E.03

Sil_ - SKin 129E-03 1.29E_)4 1.42E_3

_allium -- - L_r, Bl_d 2 68E_2 - t - 2,68E*02

rc_uena - Kidn_',L_er 5.20E.08 2.07E_39 - 5,40E_08

rtichlo_(hene 9,39E-10 3.75Eol1 - 9.77E-_0 Liver,_dney,Fetus 2.28E_35 9.11E_7 2.37E_5

Vanadium - Kideey 7.32E-03 1.12E-03 8.44E*03

>_yfene(Total) - Wh_leBody 1,48E-07 5.90_09 - - 1.54E=07
_ - B_ood 3.44E_34 1,37E*C6 8 31E-03 8 65E-03

3h_i_lTotal 4.45E-06 6,20E-07' O.OOE*OO _63E-_5 2.14E_5 II 2.46E-01 9.21E_3 I O00E*00 8.30E-01 II 1.O9E.00

II_=_o.u_Po_.,TOt_, =.,_-o_ II II _O_E.00
E=_oMe_u_, =._-0S II II _.0_,00

Air Ould_r_Jr 2-Methyf_aphthal_e

pa_]at_ andVOCs) _,,4'_[3_) - 1.25E-13 1.25E._3 Liar 3.04E-09 3.04E_:J

_,4,.DDT 5._.13 5,54E.13 Liver 9.51_-09 9,51E-09

_phenyl-ph_ylelher

_.Chlo_phenyl-_lanyleth_

_-Methy_-2-pentanone - -- 3,54_-07 3 54E.07
A_naphlhe_ - Liv_ 2.3OE-O7 23C_E-07

r_c_aphthylene - L_ver 1.47E*07 1.47E_7

t_to_ - k_ney 2 89E=O7 2 89E_7

_Juminum R_toP/sys_ 1.35E_33 135E_3

An_h_ Noob_ed effett 1.19_-08 1,19E=08

t_lc_Jor*12_ - 9.44E-12 9.44E-12 Immu_SySl_WVEye/Fing_andToe_r: 6.88E*07 6.88E_7
_nic 6.32_-*09 6,32E-_

Barium - o_ek_p_rf.al 1,92E-04 1.92E-04

Benzo(a)pyr_ne 149_-11 1.49E-11

Benzo(b_anthe_ 9.35E-13 9.35E.13

Ben_o(g,h,i)l:,_tlene - _adney 1.59E._10 1.59_._0
Benz_O(k)fl_nthe_ - 8.53E-14 8,5_3E_14

Beryllium 1,49E_09 1,49E_9 ImmuneSystem/Lung 9.04E-05 9.04E-05

_[s(2-_hylhexy_)phthalate - 9.53E-14 9.53E-14 9,02E-10 9 02E-10
3admium -- - 2._9E-_ 2 _9E_09
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TABLE F-9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RES[DENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ReceptorPopulation: Resident

eceptorA_e: Adult

CamlnogenlcRisk NomCarc_nogen[cHa_rd Q=otlent

Medium Exposure Expos_ Chemical

Medium Point ofPot_tlalConcern (nge_lonof x osure o s PdmPJ Pto-u_d...................... _*GrcOeWnE p TrialR ute f...................... /_gees_G°rno°wfn.............Total
Tar_stOr_anls)

S_]I(0-8f_bgs) Air Outd_t h3t Carba_le - 570E-12 5 70E-12 -

ICon[.) (Cont) (ps_lEtes andVC_) Cad3ondisulfide - CNS 2.27E-0_ 2.27E-06

(Cont.) chlo_o_ - tSlE_ !.S_E-08 3,_E-03 3.90E-03
Ch_mT_m - -

Chry_ene -- 1.15E.14 1.15E.14

Cob_ 7.00E-09 7 60E.O9 R_oty sy_em 3 6SE.04 3SSE-04

toper

Oibe_o(a,h)anth_ne 5.42E-12 5.42Eo12
O=benzoPamn - Kidney 3.09E_J4 3,09E.C,4

Diethytphthalate - 1,45E-11 1.45E-11

DimethytphthsEate -- 1,51E-12 1.5_E-12

dE-n-Butylphthafate

Ethylbenzene - - Developmental 1.48E_36 148E-06

Fluo_nthene -- -- _dney/LiveriBf_d 1.06E-t0 1.06E-10

Fluom_e - Brood 2 17E-07 2.17E_07

[ndeno(12,3-cd)pytene 1.18E-12 1,18E-12

L_

Manga_se -- CNS 7,37E'03 7.37_=03

Motybdenum

Naphthalene 2,48E*09 2.48E-09 Na_lEl_thel_um 7 03E-05 7,03Eo05

NTckel Resp_torysystem 190E-04 1.90E.04

n-N_to_diph_ylamina 1,7UE"14 1.70E-14 Bladder,'WholeBody 5.06E-10 5.06E-10
_Xylene CNS _ 3 52E-05 3,52E-05

Iphenanthrene Noob_ed effec_ -- 1.28E-08 1 28E-08

IPy_ne Kidney - 643E-08 6.43E-08
:SelenTum - -

:oluene CNS -- 4.53E_)6 4.53E_6

:dchloroethe_ 5 67E-08 567E-08 CNS/]_i_r/EndocrineSyslem - 4,13E*05 4 13E.05

/anad_um

<y_ene{Total) CNS 3.3BE-05 3.38_.05
:inc

i............... i) .......(l (( ........dediumTotal If 2,15E_)5 _,10E+OO

Alameda Point OU-2B RI Report Page 3 of 8



TABLE F-9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

cenarloT_meframe: Hypothetlc_lFurzeRedeve{oped

_eptor Population: Roside_t

eceptorA_e: Adutt

Camlnogen]cRisk Non-Ca¢clnogenicHa=rdQIJOtlent

Medium _P°sum Exp_ure Chemical

Medium point ofPotentialCon_m Ingestionof pdmry Ingest]_ of

_ngestJon Dermal Inhakltl_ Home- rown ExposumRc_teSTota[he-Grin IngestJ_ Derm[ Inhalat[_ Home-Go_ ExpasTUrectalR°utelP Pmd_eTargetOrgan(s)

Groundwater Gmundvrater Do--tic Use 1,1,l-Tdchloroethane -- -- -- Liver 2 18E-03 I.g5E_4 2.38E-03

ofGroundwater I ,_,2-TrichJor_thane 5.66E-06 1,90E-07 - 5.85E-06 Bb_d 7.24E_02 2 43E-03 7.4BE-02

1,1-_chTore,thane 5.79E-06 2.68E-07 6 06E-06 NOobs_ed effect 2,96E-02 1 37E_3 3.10E-02

%_-Cichlomlhene - - Liver 3.23E_31 2,68E.02 3.4gE=01

1,2,4*Tdmethylben_ne - - - Noobservedeffect 6.20E=03 3.05E_3 9,25E-03

1,2-[_ch!ombenzene - - - NOobservedeKect 4,07E-03 1,40E-03 5,47E-03

1,2-Cich_omtha_ 1,07E-05 2 97E_37 1.10E-05 _dnsy 1,71E_2 4.77E.04 1,76E-02

1,2-DicH_elhene(Total) - - - E_ood 8.04E_31 6.26E-02 8.67E-01

t ,2=1_PJ_omptopane 6.39E.08 3,31E-_ 6.72E-O8 I_ood,Li_, CNS 2.4g_*03 1.29E.04 2,62E.03

1,3,5-Tdmethylbenzene - - - Noobs_ed effect 5.82E-03 2.87E-03 8,69E-03

1.3Dichlorobenzene - - - LivedThymld 1.37E-01 5 54E-02 1.92E-01

1,4oD_chlombenzene 1.45E-06 4,68E_7 - 1,92E_6 Gf Trac_[Jv_ 5.86E-03 1.90E-03 7.76E_3

2-8utano_ - - D_Yopmental 3,24E_3 1.88E_05 3.26E-03

2_e_none - - CNS 6.85E-04 1,59E-05 7 01E=04

2-Methylnaphthaiene -- -- -- Lungs 4.79E-03 3 55E-03 8.35E-03

4-Methyl.2-;_entan_e - - WholeBody 9 93E-03 2,06E-04 _.01E-02

A_phthe_ -- -- Liv_ 9.13E_4 6.3.4E.O4 1.55E-03
Acenaphthylene - _ Liv_ 9.13E-04 6.72E_34 1.59E.03

Acetone - K_ney 5,03E-02 1.50E_4 5.05E-02

Aluminum = CNS 2.71E_2 3,02E*04 2.74E-02

A_l_Jmony _ Who]ebody,BlOOd,I_u n_System 9 79E-01 5 57E_03 g,PAE-01

Arsenic 2.79E-04 2.81E-06 2.82_34 Skin 1 81E.00 1,82E*02 1.83E.00

Bati_ _ Kidney 1.06E_}1 3.17E.03 1.09E*01

Berne 8,21E-06 8,87E_97 - 9.f0E-06 Blood 1.09E-01 f.18E-02 1,21E-01
Be_o(a)an_hr_e_ 6 86E-07 3,39E-06 408E-06 -

Ben_(a)pyre_ 6 86E-06 4.44E-05 5._2E-05 -

_eryflium GI T_C_ 1.94E_2 9.53E.03 2.89E,,02

b_s(2_thylhexy])phtha]ale 9.33E-07 9.33E-07 Liver 9,72E-03 9.99E_2 1.10E-01

_romodich]otometh_ 4.14_,O6 1.08_JJ7 4.24E.06 k3dn_y 9.73_-03 2.55E.04 9.98E.03

C_dmium _dney 8.78E-0_ 1,60E-03 8.79E.01

Carbond_sulficte D_dopmenfal 2.06E_3 1,68E_4 2,23E-03

Chlo_obe_e Liar 8.32E-03 177E-03 .. I 01E.02

Ch[or_thane 3 36E_37 1.40E_38 3.50E-07 NOobsewedeffec_ 8.46E_4 3 52E_05 8,81E-04

Chlomfo_ Liv_ 2.04E-02 9.49E_4 2.13E_2
Chlo_ethane Liver,Kid_y,Sp_een.CNS 7.65_-03 _66E_4 7.82E-03

Chromium Noobs_edeffe_ 2,78E-03 _*45E_5 2.79E_03
Chtort_um{Vl) Noobs6tvede_fect 4.3t_+t)0 2.25_)_ 4 33E.00

ds-l,2=Dichlor_thene B_ood _,52E-01 1.18E-02 1.64E*01

Cob_ Brood 2.07E-02 131E_4 2 0_E_32

Copper _ T_ctn_idney 8.48E-03 136E_05 8.50E-03

CYanide Thyroid,CNS 9,04E_02 4 0gE-=04 9.08E-_2

Ethy_benze_ K_dne'/.Liver 1,97E-03 7 59E-04 2.73E-03

Alameda Point OU-2B RI Report Page 4 of 8



TABLE F-9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenadoTimeftame: Hypo_et_l Futu_Redeveloped

_eceptorpopulation; Res_dent

_eceptorAge: AduR

CarcinogenicRisk N_-CarcinogenicHa_rd Quotient

Medium Exposure Exposure Chemical
MedZum point ofPotentla{Concern primary

........................ prm_'gu_t_.... S.r_o_all°u s I..................... Htongmee_G°rn;fn ............
TargetOrga.(s)

Groundwater Groundwater Do_sECUse Fi_mnthe_e K_dneylLiveffBfood 1.23E_3 3.30E_33 4.53E_3_3

{Cent,) (ConL) ofGr_ndwa_er Fl_mne B[oc_l 6.85E*04 6.11E_4 1.3GE_)3

(Cont.) He=chlorobutadiene 2.93E_7 1.B5E-07 4.78E-07 K_dney 3.65E-O2 2.31E-02 - 5.96E*02

rmn _.S5E+00 2,00E-03 1.55E,CO

I_D_pylbenzene I_dney 1 51E-03 1.10E_03 - 2 61E.03

L_d

m.pXy_ene CNS_o_e Bcdy 1 8_E*03 7 59E-04 - 2 57E-03

Manganese CNS 1.13E+01 7 56E_32 - _,14E.01

Mercury Immu_System 4,O2E-03 3.COE-04 - 4.32E-03

Methylenechloride 6 98E_07 1.62E_B 7.14E-07 Liar 4 52E_)3 1.05E_4 - 4 63E.03

Meth_-T_utyI-EIher 1.18E-07 1.58E-09 1.19E-07 Liver/Ki_y/Peri_la tTi_ue 2.22E-04 2.98E-06 2.2BE.04

Molybdenum CNS 4.11E_}1 1.54E-03 4._2E.01

Naphthalene 3.77E-05 1,37E-B5 5 14E-O5 WheTsBody 4.59E-02 1 66E.02 - 6,25E-02

n-Butylbegone Kidney*Liver _.64E-03 1.20E-03 2.85E-03

Nicke_ - - WholeBody 2.50E-01 I 08E-02 2.61E-0_

n-P_pyrbenzene

mXyle_ - - CNStWhoreBody 9 40E*04 3,45E-04 1,29E-03

Phenanthre_ -- - _ obsewe_effect 1.83E-04 2 18E-04 4 0t_.04

Phenc_ - - Devetopmental 8 02Eo04 1,74E-05 6,20E-04

p-lsoprop_o!_ne 0.00E.00 - 0.00E+0B

Pymne - - Wldney 2.74E*03 4.63E-03 7.37E-03

_._ulylbe_e_ - _ Kidney 3.42E_04 3.42E_O4

Belgium Whole_ody 5.92E_32 9.30E-04 6.01_-02

Silver SKin 3 00_-02 2 39E-03 324E.02

T_-Bu=r_

_ed-_ulylbe_en_ -- b:idney 2.BEE-04 1,508_)4 3.56E-04

Tetrachlo_ethene 2.96E-05 7.44S_6 3,71E.05 L_ver 1.60E-02 4.02_03 200E_32

T_allium - L_ver,Bloo_ 3 37E.00 1.76E-02 3.39E+00

To]ue_e - Kidney.Liver B.70E-CH 2 06E.04 1.08E-03
trans-l.2-Dichlo_oethene B_ood _.59E-02 3 99E-03 1.99E_2

TdChlo_oethene 3,7BE_03 3,08E_34 4.07E_3 Liver,Ki_nsy,Fel_s 9 14E+01 749_+00 988_,B1

Van_dium _dney 1,12E*01 3.03E-02 1.42_,#11

_yl ch[odde 1.72E_4 _.01E-05 1.82E_94 Liver 2.32E_)1 1.37_-02 2.45E-01

Xy_ene(Total) WholeBody 2.40E_3 100E_3 340E.03
Zinc _ood 1.37_-02 2.44_-05 1.37E-02

;hemi=lTota_ 4.32E-03 ! 3.92E-04 I 0BOE+COI 00OE+0O I 47_E-03 I! 1.19_*02 8,08E.00 0,00E+0O I 0.00E.00 1.27E.02

_x_osuteMed]umTota_ 4.71E-03 1.27E.02
A_r O_s=ic Use 1.1,1-Tr_chl_01ane -- _ - Liver,Brain _.17E-04 1 17E-04

ofGmu;_dwaler 1,1,2-T_ichlot_thane B.69E-07 6.69E_)7 Bloo¢_ 8.72E.03 8,72E.03

1,l-D_r.hlotelh_ne 6.97_-07 - 6.97E_)7 Kidney 2.55_-03 2.55EJJ3
1,1-Dichlomthe_ Liver 3 40E-02 340E-02

Alameda Point OU-2B RI Repot_ Page 5 of 8



TABLE F-9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 2t, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarloTlmeframe: HypolheUc_FurzeRedev_oped
_oceptorPopulation: Resident

_eceptorAge: Adun

CarcinogenicRisk N_,_3arclnogentcH_rd QuoUent

Medium EXp°sure Exposu_ Chemi_l

Medium point ofpotentialCon_m pd_ryIr_+=fonof I_g,m_n of

Ingestion Der_l Inhatati_ Home-Grown ExPosuraRoutes ProducePmd_e Totat Inges6o. Derml Inhalation Hom_Gr_r _xposumRoute=TOtalTargetOr_anIs)

Groundwater Air Doric Use 1,2,4-Tdmethytbenzeoe CNS - -- 2.19E-02 2,19E-02

(Cent) (Cont.) of Groundwater 2-[_chlom_ene _ - 7.73E_4 7.73E.04

(Cont,) 2-Dichtomth_ 128E_6 1.28E-06 U_r - - 6.00E*05 6.00E_5

1.2-Dichlore_h_eITo=a_) B_.od - - 9.68E-02 9 68E_2

1,2-Cich_pt opane 7,69E-09 7.69E.09 - 3,COE_34 3 06E-04

1,3,5-T_methyfbe_ne CNS - - 2.06£-02 2.06EO2

3-Dichlombe_ene - - 4 95E-04 4,95E*04

4-Di_'_l_benzen= 1.60E_7 1.60E_07 Uver - _ 9.26E.05 9 26E-05

Z-Bu_none D_e(op_ntal - -- 1,64E-04 1.64E-04

.>-Hex_no_ CNS - 7.67E-06 7.67E-06
_-MethylNaphthale_

_-Methy_-2*pe_tanone - - 1.11E-04 1.11E-04

L'_naphlhe_ Liar - 1.10E-04 1,10E-04

_naphthyle_ Liver -- -- 1.10E.04 1.10E.04

4ce(onB K_dney -- 6 06E.03 6.06E.03

_enzene - 4 BSE-07 4.85E-07 Brood - - 6.11E-03 6 11EJJ3

3_modich!oromethane 4,98E-07 4.98_-07 K_dney - - 1.17E-03 1.17_03

3arbond_surflde CNS - - 1.24E_4 1,24E*04

3hlorober_ne Liver - - 1.17E-03 1.17E-03

3hk_metha_ - 4.05E-08 4 05E_38 Fet_ - 1.40E-05 1.40E-05

_h_O_fO_ 6 77_.07 6 77E*07 -- -- 1.75E-51 175E.0_

3hlom_thane CNS - - g,31E_4 9.31E-04

._1,2_{chlot_hene Blood - _.83E_2 _.83E.02
3ya_de

-'-thy3_zene D_dopment_l - 8 29E-05 Br29E-05

Fluom_ Blood 8,24E_)5 8.24E.(_5

-t_chlorob_ad]ene 3.53_.[_ 3.53E.08 I.,3dney _ 4.40E_03 4,40E*03

sop_py]benzene _dney - 165E-04 1.65E-04

_,_Xylene CNS - 1,53E-03 1,$3E_03

_elhy_eneChloride 1.84E-08 - 1.84E+08 L_ver -- 3 81_-*05 3.81E-05

_elhyFT-Buty_*ethe_ 7 17E-09 7.17E-09 Liver_K_neylpedocu_a__i_ue - 2.68_35 2 68E-05

_aphthalene -- 4,54E*06 4,54E-06 Na_l Ep_helium - 1.29_-01 _*29E=01

_-Butylbe_ne 6.92_-04 6.92E_04

l+p_pyllr_ene _ 10_E_3 _01E*03

>Xyle_ • CNS - - 7.92E-04 7.92E_4

Phenanthr_ No obsewedeffect - = 220E-05 2.20E.05

_ymne I_dney - 3.30E-04 3.30E-04

;ec-_utylbenze_ - - 1,44E.04 1.44E-04

ed-Bulylbe_ene - - 8 66E-05 8,68E.O5

:tansol2*Oichio_hene BroOd - 1.91E=03 t 91E_3

retrach_thene 1.3SE-07 1,39E_7 CNS 1,12E-04 1 12E'-O4
_'oluene CNS 1,83E*04 _83E-04
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TABLE F-9.4,7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELO PED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

SL=enerieTi_fr_me: HypolheE_lFutureRedeve_oped

R_optor Population; R_iden_

ReceptorAge: Adult

CamlnogenicRisk Non-CarcinogenicHa=rdQuotient

MedZu_ Exposure Exposu_ Ch_mlc=l
Medlum Point ofpobantla]Co_em pd_ryInge_;_ of EX Rut Ingestlonof

Ingestion De_l Inhatat[_ H_ru_OWn pOSTU_alOes Ingestion Decal Inha;ation Ho_Grown ExposareRoute:Total
TargetOrgan[s) Pr°--ce

Groundwater Air Do--tic Use ?dchlor_lhene _ -- _ 4.52E_ - 4.52E.04 CNS/L_,_t/E:nd_r;I_eSystem - - 3 30E_1 - I 3 30E-01

H

(Cent) (Cont.) ofG_undwater _nylch_onde II 8.89E-07 8.BgE-07 Li_r 2.93E-03 I 2.93E_33(Cent) (_ene {Total) - - CNS 2.02E-03 I 2 02E_3

.'.emi_Tot_, II 000E*00I 0.00E*00I 4SZE_1 0.00E+00I 4.S3E_ _ I 0.00E.00I 000E.00I B71E-0_I 000E*00I] 8.7_E_
iE,_,ou_Poi.rr_= II I I I fl 4.63E,_4 J} I] 8.71E-01

I ExposureMediumTo=l II _ 4s=_o4 If II s,',E-O,
GroundwaterVaper Indoor_Jr I,l,_-Tdchlor_thane -- Liver,BraXn - 8.72E-04 - 8 72E_4

InltusionI_d_ A_r {inhaT_tien) I,1,2-TrlchleT_thane l 2.40E_7 2,40E*07 B_od -- 3 t3E.03 3 13E.03

1-Dichlomthane 1,69E'06 1,69E-06 _dney - 6,16E-03 6,16E-03

l-D_chi_thene Liver - 4,73E-01

I,Z,4-Tdmethylbenzene -- CNS 3.75E_2
- 4.73E.01

375E-02I

2*Dichlembenzene - I I l 4,54E-04 4 54E-04

2-Dichlomthane - II 6,56E-07 6.56E_7 river 3.06E-05 - 3.06E-05
1,2*Dich_ore_hene(Total) - - BlOOd 1.66E-01 - 1.66E-01

1,24_ch_ompropane - 8 95E-09 S.gSE_ - 3 49E_4 - 3.49E.04

L3,5-Tdmethylbe_zene - - CNS - 3.35E_2 - 3.35E-02

3-_+ch_erobe_zene - - - 4.90E-04 __E-04

4-Dfchlombenzene 1,22E-07 122E-07 Liver 7 06E-05 7,06E*05

_-Butanone D_e_opmental - 4,49E_ 449E-06

Z_Hexanone CNS - 4.16E_7 4,16E-07

2-MethylNaphlhale_

_-Methyl-2_entanene - 6,04_-96 6.04E-06

_naphthe_ L_r 2,97E-C6 2.97E-06

t_naphthytene Liver -- 2 97_.06 2.97E_)6

_cetone kldney 1,65E_4 1,65E-04

Benzene t.27E_6 127E._6 Bk;od - 1.59E-_2 1 59_-02

Bmrnodich_erometbane 1,48E-07 1.48E-07 _3dney 3 48E_)4 348E_34

Carbond_sulfide CNS = 2 19E-03 2,19E-03

Chl_roben_ne Liar 1.57_)3 157E-03

Chk_ethane 3,98E-07 - 3 98E=07 Fet_ - - 138E*04 1,_E._

Chlore(o_ 1.37E-06 1.37E-06 - 3,55E_1 355E o_

Ch_o_emane CNS .. S124E_3 6 24E-03

ci_1,2_ichloroethene BlOOd -- 3.14E.02 3,14E.02

Cyanide

Ethylbenzene Dwelopme_tal - 2.37E.04 2.37E.04

Fluomne Blood 9,14E-07 9.14E-07

He_chforobutadie_ 6 98E-08 6.98E-08 Kidney -- 8 71E*03 871E-03

I_pmpylbenzene Kidney - 5.26E.02 5.2BE.02

m,pXylene - CNS - 4 31E-03 4,31E*03

MethyleneChloride 2 26E_8 2.26E-08 Uvet -- - 4.67E_05 4.57E_)5

Methyl-T-Buty_-ether 2.52_-09 2.52_-09 LiverlK_dneylperk_cular33ssue 9.41EAJ6 9.41_.06

Naphthalene 5.64E-07 5.64_-07 NasarEpdheEum 1.60E-02 160E_2
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TABLE F~9.4.7.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 2t, ALAMEDA POINT, ALAMEDA, CALIFORNIA

cenarloTlmeftame: Hypolhetica_Put_eRede_loped

Re_ptorPoputation: Resld_t

eceptoTAge: Adult

Carc{nogenlcRisk N_ JZ_rclnogenjc Heard Quot{ent

Medium ExP°sure r=xposu_ Chemi_l

Medium Point ofpotenflalConcem Ingedlonof p6mary h_gestionofEx R te

Ingest;on Der_l Inhalation Hom_GrOWnproduce Exp°eureR°utesTOta] TargetO_an(s) [ngest[_ De_l Inhalation HomoJGr_npmdu_ POS=eTotaI _ s

Groundwat_ GroundwaterVapor IndoorAir i-Butylben_ne - 2.37E-03 2 37E-03

(Cent+) Intru_on_nd_ Air (inhaFa_on) 1-propy_benzene -- 3 03E-03 3 03E-03

(Con=,) (Cont.) _×yle_ CNS - t 65E,03 1.65E_3

_henanthm_ -- Noobservedeffect - 1.60E-07 1.60E-07

:'y_ne _n_y -- 6.16_=07 6.16E_7

;_*Butylbenze_ - 1.3_E-06 13_-06

ed-Butylbemene -- 3,_0E-04 3,10E_4

r_s-l,2-Dichlomethe_ - P_ood 1 29E-02 1.29E.02

relrar-hb_he_ 9.33E-07 9,33E-07 CNS 7 56E-04 7.56E-04

r_uene -- CNS 5.30_*04 5.30_-04

fdChlo_thene _ 96_03 1.96E-03 CNS_=iver/Endocdn_System 1A3E_00 ! .43E+00

_nyfch_o_de 1.59E-05 1.59E-05 L_ver - 5 22E-02 5.22E_2

<_e_e{TOtal) _ CNS 5.70E.03 5.70E_03

3h_i_l Total 0.00E+00 0.00E.00 1.98_-03 0.00E.00 1.98E-03 0.0OE.0O O.00E+00 2.72E+00 0 O0E.O0 272E.00

_epI_Tol_l II R_ptorRJs_TOtalB >._SE II R_=o,H_T=_, I 1.32E+02

N°t'es: To(a;OrganI (Liver)HI Acm_AllMedia= 1.06£*02

Notapp_i_bleornota_lable TotalOrgan2 (Ki_ney)HI Ac_ AllMedia= 1.0tE+02

CNS Centr_newo_ system TofalOrgan3 (Fat=) HIA_ _1Me_a= 9,88E.01

COPC Chemi_lofP°lentlalC°_em ToralOrgan4 {Ne_ousSystem)HIAcn3ss_JIMeSa= 13gE.Ol

EPA U.S_nvi_n_ntal P_otec_i_Agency TotalOrgan5 (_ndoc_ _;y_em)HIAc_s A_Media= 204E+00

ftbgs F_t bel°wgr°undsudace TotalOrgan6 (BlCOd)HIA_o_ AllMedia=

GI Gastrointestinal TotalOrgan7 (Skin)HIAC_SAllMedia= _

HI Heard index TotalOrgan8 (NoOb_rvedEffect}HIAcm_AllMed_a=
RAGS R_skA_e_nt Guldan_f_ Superfund TotalOrga_9 {Unk_ Sysl_s) HIAC_O_AiiMedia=

RM_ R_sonabte_X_lUm exposure TotalOrgan10(G_Uointesfinalsystem)HIAcro_AllMed_a=

VOC V°latile°rganic_mp°und TotalOrgan11(_sron_-ye)HI A=_s ArlMe_a=
Tc_alOn:jan12 (BodyWeight)HI A_s AllMedia=

TotalOrgan13(De_lopmental)HI A_ ,$JIMedia=

ToterOrgan13(Resplmto¢3'__g) HI A_O_AllMedia=

TotalOrgan13 (wholebody)HI AcrossAllMed_a=

TotalOtgan13 (lmm_ System)HI AcresAllMed_a=
TotalOrgan13 {Repreduc_J_Sy'ctem)HI AcrossAllMedta=

TotalOrgan13 (FingerandToeNail)HIA_a AftMedia=

TotalOrgan_3(Na_l _ssue}H_Acr_ _[ Media=
TOtalOrgan13 (Fe_) HIA_SS Al;Media=
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TABLE F-9.4.8.RME
EPARAGSPART DTABLE 9

SUMMARY OF RECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTUREREDEVELOPEDCHILDRESIDENT

SITE21,ALAMEDA POINT, ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: Resident

ReceptorAge: Child

CarclnogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern
Ingestionof _ ingestionot

• Grown ExposureRoutes Primary [ Produ_ Exposure
Ingestion Derma] Inhalation Home- Total Ingestion Dermal Inhalation Home-Grown Routes TotalTarget Organ(s)

Soit(0-8 ft bgs) Soll SiteSol] 2-Methyinaphthalene .... Lungs 3.23E-05 9.03E-07 - -- 3.32E-05

_.4'-DDD 1.94E-Og 5.42E-11 - 5.43E-12 2.0OE-O9 Liver 1.88E-04 5.27E-05 -- 8.19E-07 1.94E-04

$,4'-DDT 8.57E-09 7.20E-10 - 2.58E-11 9.32E-09 Liver 5.88E-04 4.94E-05 - 1.98E-06 6.39E-04

$-Bromopheny]-pheny[ether ..........

$-Chlomphenyl-phenylether .........

4-Methyl-2-pentanone ..... WholeBody 4.46E_)5 1.25E-07 - - 4.58E-06

_.cenaphthene .... Liver 1.94E-06 7.07E-07 - - 2.65E-06

Acenaphthylene - - - : - Liver 1.24E-06 3.46E-08 - - 1.27E-06

Acetone .... Kidney 1.70E-O7 4.77E-09 - h 1.75E-07

Aluminum ..... CNS 1.19E-01 3.34E-04 -- - 1.20E-01

Anthracene - - - NOobservedeffect 3.89E-07 1.42E-07 - 5.30E-07

Antimony - - - Whole body, Blood, ImmuneSystem 1.79E-01 5.02E-04 - 1.80E-g1

Aroclor-1260 1.46E-07 5.72E-08 9.19E-10 2.04E-07 EyelFingerandToenaiIs 4.26E-02 1.57E*02 2.68E-04 5.95E-02

Arsenic 9.77E-06 8.21E-07 3.88E-O6 1.45E-05 Skin 2.53E-O1 2.13E-02 1.01E-01 3.75E-01

_arium - - - Kidney 2.37E-02 9.49E-04 - 2.47E-02

Benzo(a)anthracene 1.62E-08 5.91E-09 1.04E-10 2.22E-08 - -

Benzo(a)pyrene 2.31E-07 8.41E-08 9.87E-10 3.16E_7 - -

Benzo(bIfluoranthene 1.45E-08 5.26E-09 7.31E-11 1.98E-08 ....

Benzo(g.h.i)perylene - - Kidney 9.81E-06 3.57E-06 1.34E-05

Benzo(k)f_uoranthene 1.32E-09 4.8OE-fO 5.57E-12 1.80E-09 - - -

Bery(lium - - GI Tract 1.60E-02 6.39E-03 2.24E-02

bis(2-ethylhexyl)phthalate 1.47E-09 - 8.64E-14 1.47E-09 Liver 6.14E-05 1.72E-06 3.60E-09 6.31E-05

Cadmlum - - Kidney 1.26E-01 3.52E-04 6.30E-01 7.56E-01
Carbazole 8.81E-08 2.47E-09 1.99E-07 2.90E-07 - - -

Carbondisulfide - - Developmental 2.56E-07 1.79E-07 4.35E-07

Chloroform - - Liver 6.90E-06 1.93E-07 7.10E-06

Chromium - -- Noobservedeffect 2.91E-04 5.15E-07 2.92E-04

Ch_jsene 1.78E-10 6.48E-11 1.15E-12 2.44E-10 - -

Cobalt - - Blood 6.44E-03 1.80E-05 - 6.46E-03

Copper - Gi TracUKidney 1.35E-02 3.77E-05 1.35E-02

Oibenzo(a,h)anthracene 8.38E-08 3.05E-08 2.33E-10 1.15E-07 - -

Dibenzofuran - Kidney 9.41E-03 2.63E-04 g.67E-53

Diethylphthalate - Brain,Liver,Kidneys,Stomach,GITract 8.95E-07 2.51E-08 3.62E-06 4.54E-06

Oimethylphthalate - K_dney 9.33E-08 2.61E-09 1.66E-07 2.62E-07

di-n-Butylphthalate - WholeBody 1.02E-05 2.86E-09 1.32E-07 1.04E-05

Ethytbenzene - Kidney,Liver 1.07E-06 2.99E-08 1.10E-06

Fluoranthene - - Kidney/LivedBIood 6.54E-06 2.38E-06 4.54E-08 8.97E-06

Fluorene - - Blood 3.66E-06 1.33E-06 4.99E-06
irene 1.83E-08 6.66E-09 6.65E-11 2.50E-08 - -
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TABLE F-9.4.8.RME
EPARAGS PARTDTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCH{LDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: Resident
ReceptorAge: Child

Carcinogenic Risk Non-CarclnogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern
Ingestionot j lngestton ot

• Grown ExposureRoutes Primary j Produce Exposure
Ingestion Dermal

Inhalatmn Home- Total Ingestion Dermal Inhalation Home-Grown Routes TotalTarget Organ(s)

Soil(0-8 ft bgs) Soil SiteSoll ron ..... 7.50E-01 2.10E-g3 -- -- 7.52E-01
(Cont.) (Cont.) (Cont.) =ead ......

_langanese .... CNB 2.71E-01 7.6gE-04 2.72E-01

_lercury .... ImmuneSystem 1.11E_31 6.79B-02 1.79E_31

_olybdenum .... CNS 5.11E-03 1.43E-05 - 5.12E-03

Naphthalene 1.25E-09 4.54E-10 - - 1.70E-09 WholeBody 6.07E-06 2.21E-06 8.28E-06

_ickel .... WholeBody 3.36E-02 2.36E-03 2.18E*02 5.78E-02

_-Nitroso-diphenylamine 2.63E-1g 7.37E-12 - 5.77E-1g 8.48E-10 Bladder/Wh01eBody 3,13E-05 8.77E-07 6.87E-05 1.glE-04

_-Xylene - - - CNSANholeBody 1.44E-06 4.03E-08 1.48E-06

='henanthrene - - - Noobservedeffect 8.98B-07 2.52E-08 9.24E-07

Pyrene - - - Kidney 1.t4E-05 4.16E-06 1.56E-05

Selenium - - Whole Body 1.59E-03 1.48E-05 1.01E-O3 2.61E-g3

Silver - - SKin 1.2gE-02 8.43E-04 1.2gE-02

Thallium - - Liver, Blood 2.50E-01 -- 2.50E-01

Toluene - - Kidney,Liver 4.85E-07 1.36E-08 4.g9E-07

Tdchloroethene 2.19E-Og 6.14E-11 - 2.25E-09 Liver, Kidney,Fetus 2.13B-04 5.97E-06 2.1gE-04

Vanadium - - Kidney 6,83E-02 7.36E-03 7.57E-02

×ylene (Total) - - Whole Body 1.38E-06 3.87E-08 1.42E-06

Z_no - - Blood 3.21E-03 8.99E-06 8.31E-03 1.15E-02

ChemicaITota_ II 1.04E-051.01E-06O.OOE*O0I 4.08E-06II 1.5_E-O_II 2.3OE+O0I S.04E-O=O.OOE+O0! 8.30E-0_II 3.tgE+o0
-Xp.....PointToto' II ,] 15_E-O_II II 3.1gE+00

;xp.....MediumTo_a, II II t.5_E-05II 11 3.19E+00
Air OutdoorAir 2-Methy[naphthalene - - -- _

Particulatesand VOCs) 4,4'-DDD - 7.39E-14 - 7.39E-14 Liver .. 7.'fBE-09 7.18E_9

4,4'-DDT - 3.27E-13 - 3.27E-13 Liver - 2.25E-08 2.25E-08

4-Bromophenyhphenylether - - - _

4-ChlorophenyFphenylether - - - _ _

4-Methyl-2_pentanone - - - - 8.36E-97 - 8.36E-07

Acenaphthene - - Liver - 5.44E-07 5.44E-07

Acenaphthylene - - Liver - 3.46E-07 3.46E-07

A,cetone - - Kidney - 6.82E-07 6.82E-07

_luminum - - Respiratorysyslem - 3.18E-03 3.18E-03
Anthracene - -- NOobsemed effect - - 2.80E-68 -- 2.80E-08

_.ntimony - - - -- - _ -

Argo!or-1260 - 5.57E-12 - 5.57E-12 mmuneSystem/Eye/FingerandToe nail - - 1.63E-06 _ 1.63E-06
_,rsenic - 3.73E-09 - 3,73E-09 _ _ _

Barium .... Developmental - 4.53E-04 _ 4,53E-04
Benzo(a)anthracene - 6.19E-13 - 6.19E-13 - _

- 8.82E-12 - 8.82E-12 - _
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TABLE F-9.4.8.RME
EPARAGSPART DTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCHILD RESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: Resident

ReceptorAge: Child

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

,°0........ I I ........• Grown ExposureRoutes Primary Produce Exposure
Ingestion Dermal

Inhalat=on Home- Total Ingestion Dermal Inhalation Home-Grown Routes TotalTarget Organ(s)

Soll (0-8 ftbgs) Air OutdoorAir Benzo{b)fluoranthene - 5.52E-13 - 5.52E-13 - _

(Cont.) (Cont.) ParticulatesandVOCs) genzo(g,h,i)pery[ene - Kidney - 3.75E-10 3.75E-10

(Cont.) Benzo(k)fluoranthene - 5.03E-14 5.O3E-14 _ _

Beryllium - 8.7gE-10 8.79E-10 ImmuneSystemlLung - 2.14E-04 2.14E-04

bis(2-elhyIhexyl)phthalate - 5.62E-I4 5.62E-14 - - 2.13E-09 2.13E-0g

Cadmium - - 1.30E-09 1.30E-09 _ _

Carbazole - - 3,36E-12 3,36E-12 - _

CarbondisuIfide - - CNS - 5.37E-06 5,37E4)6

Chloroform - - 8.89E-g9 8.ggE-O9 - -- 9.21E-03 9.21E-g3

Chromium - - -

Chrysene - - 6.80E-15 6.80E-15 - _

Cobalt - - 4,13E-09 4.13E-09 Respiratorysystem - 8.61E-g4 9.61E-g4

Copper -- - - -

Dibenzo(a,h)anthracene -- 3.20E-12 3.20E-12 - _ _

Dibenzofuran - Kidney - 7.2gE-04 7.29E-04

Diethyiphthalate - - - 3.42E-11 3.42E-1t

Dimethylphthalate - - - 3.56E-12 3.56E-12

di-n-Butylphthalate - - _ -

Elhyibenzene -- Developmental - 3.4gE-O6 3.49E-06

Fluoranthene - KidneylLiverlBIood - 2.50E-1O 2.50E-1O

Fiuorene - Blood - 5.12E-07 5.12E-07

Indeno(1,2,3-cd)pyrene - 6,9gE-13 6.99E-13 _ _ _
Iron - - - -

Lead - - - -

Manganese - CNS - t.74E-02 1.74E-02

Mercury - -- -- -

Molybdenum - - - -

Naphthalene - 1.46E-09 1,46E-09 NasalEpithelium - 1.66E-04 1,66E-04

Nickel - Respiratorysystem - 4.SOE-O4 4.5gE-04

n-Nitroso-dipheny_amine - 1.00E-14 1.00E-14 BladdedWholeBody - 1,20E-09 1,20E-09

o-Xylene - CNS - 8,31E-g5 8.31E-05

Phenanthrene - Noobservedeffect - 3.03E-08 &03E-08

Pyrene - Kidney - 1.52E-07 1.52E-07
Selenium - - _ -

Silver - - _ -

Thallium - - _

Toluene - CNS .. 1.07E-05 1.07E-05

Trichtoroethene - 3.35E-08 3.35E-08 CNStLivedEndocdneSystem - 9.76E-g5 9.76E-05
Vanadium -
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TABLE F-9.4.8.RME
EPARAGSPART DTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCHILD RESIDENT

SITE 21,ALAMEDAPOINT, ALAMEDA,CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped I

Receptor Population: Resident
ReceptorAge: Child

Medium Exposure Exposure Chemtaal CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Point of PotentialConcern

I ,n°........o+++,.... ++ ,o°°T°,Ingestion Dermal Grown ExposuretahataEon Home- Total Target Organ(s) Ingestion Dermal Inhatation HO_rerouc_r°wn RoutesTotal

Soil(0-8 ff bgs) A_r OutdoorAir !Xy]ene(Total) -- } .... CNS - - 7.99E-05 _ 7+99E*05

(Cont.) (Cont.) ParticulatasandVOCs) IZinc I - - -

(Cont.> :ho_ic_,Tota, II O.OOE+OOI O.0OE*OOlS.ggE-0gI O.0OE+00II 5.ggE-ogII II 0.00E*O0I O.OOE+9OI 3.30E-02I O.OOE+OOI 3.gOZ-O2
Exp..... Point Telal II |I +.ggE-og II It

-×+.....MedlumTotal II II +.+gE-O+II II
MediumTotal II II 1.++E-O+II II 3.22E+00

Groundwater Groundwater DomesticUse 1,1,1-Trichloroethane .... Liver 5.09E-03 5,75E-04 5,67E-03

of Groundwater 1,1,2-Trichloroethane 3.30E-06 1.49E-07 -- - 3.44E-06 Blood 1.69E-01 7.17E-03 1.76E-01

1,1-DichIorethane 3.38E-06 1+98E-07 - -- 3.58E-06 Noobservedeffect 6.92E-02 4.04E-03 7.32E-02

1,1-Dichlorethene .... Liver 7.53E-01 7.90E-02 8,32E-01

t.2,4-Tdmethylbenzene .... Noobservedeffect 1.45E+02 9.01E-03 2.35E-02

t,2-Dichlorobenzene .... Noobservedeffect 9,50E-03 4.13E-03 1.36E-02

1,2-Dichlorethane 6.22E-06 2.19E-07 - - 6,44E-06 Kidney 3.99E-02 1.41E-03 4.13E-02

t ,2-Dichlorethene(Total) .... Blood 1,88E+00 1.85E-01 2,06E.00

1,2-Dichloropropane 3.73E-08 2+44E-09 -- 3.g7E-08 Blood, Liver,CNS 5.81E-03 3.80E-g4 6.19E-03

1,3,5-Trimethylbenzene - - - Noobservedeffect 1.36E-02 8.46E-03 2.20E-02

1,3-Dieh]orobenzene - - - Liver/Thyroid 3.20E+01 1.63E-01 4.83E-01

1,4-Dichlorobenzene 8.44E-07 3.45E-07 - "L19E-06 GI Tract, Liver 1.37E-02 5.6gE-03 1,93E-02

2-Sutanene - - - Oevelopmenta[ 7.56E-03 5+54E-05 7,62E-03

2-Hexanene .... CNS 1,60E-03 4.6gE-05 1.65E-03

2-Methylnaphthalene - - - Lungs 1.12E-g2 1.05E-02 2+17E-02

4-Methyl-2-pentanone - - -- Whole Body 2.32E-02 6.07E-04 2+38E-02

Acenaphthene - - - Liver 2.13E-03 1.87E-03 4.OOE-O3

Acenaphthylene - - - Liver 2.13E-03 1.98E-03 4.11E-03

Acetone - - - Kidney 1.17E-01 4+41E-04 1.18E-01

Aluminum - - CNS 6.31E-02 8.92E-04 6.40E-02

Antimony - - Wholebody,Blood,ImmuneSystem 2+28E+00 1.64E-02 2.3OE.OO

_senic 1.63E-04 2.07E-06 - 1.65E-04 Skin 4.22E+90 5.38E-02 4.27E.00

Barium - - - Kidney 2.46E-01 9.36E-03 2.56E-0"_

Benzene 4.79E+06 6.54E-07 - 5.44E-06 EIood 2+54E-01 3,47E-02 2.89E-01

9enzo(a)anthracene 4,00E-07 2.50E-06 - 2.90E-06 - - -

Benzo(a)pyrene 4.O0E-O6 3.27E-05 - 3.67E-05 - - --

Beryllium - - - GI Tract 4.52E-02 2.81E-02 7.33E-02

bis(2-ethylhexyl)phthatate 5,44E-07 - - 5,44E-07 Liver 2.27E-02 2.95E-g1 3.17E-01

gromodichloromethene 2.41E-g6 7.99E-08 - 2.49E-06 Kidney 2.27E-02 7.52E-04 2.34E+02

Cadmium - - Kidney 2.05E+OO 4.73E-03 2.05E+00

Carbondisulfide - - - Developmental 4.81E-03 4.95E-04 5.31E-03

Chlorobenzene - - Liver 1,94E-02 5,22E-03 2.46E-02

Ghloreelhane 1,96E-07 1_03E-08 - 2.07E-07 Noobservedeffect 1.97E-03 1.04E-04 2,08E-03
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TABLE F-9.4.8.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: HypotheticalFutureRedeveloped

Receptor Population: Resident

ReceptorAge: Child

CarcinogenicRisk Non-CarclnogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

inhalation Horne._ Ingesuonot ExposureIngestionot ExposureRoutes Primary Ingestion Dermal Inhalation Home*Grown Routes Total
Ingestion Dermal _,v,,, TotaZ Target Organ(s) Produce

Groundwater Groundwater DomesticUse 3hloroform .... Liver 4.76E-02 2.80E-03 - - 5.04E-02

(Cent.) (Cont.) ofGroundwater 3hloromethane .... Liver,Kidney,Spleen,CNS 1.78E-02 4.89E-04 - - 1.83E-02

(Cont.) 3hromium .... NOobservedeffect 6.48E-03 4.27E-05 - - 6.52E-03

3hrom_um(VI) .... Noobservedeffect 1.01E+01 6.64E-02 -- - 1.01E+01

:is-1,2-Dichloroethene .... S]ood 3.55E-01 3.49E-02 - - 3.90E-01

3obalt .... Blood 4.83E-02 3.86E-04 - - 4.87E-02

3opper .... GiTracLPKidney 1.98E-02 4.01E-05 - - 1.98E-02

3yanide .... Thyroid,CNS 2,1IE-01 1.2'_E-03 - - 2.12E-01

Ethylbenzene .... Kidney,Liver 4.59E_33 2.24E-03 - 6,83E-03

Fluoranthene .... Kidney/Liver/Blood 2.88E-03 9.74E-03 -- 1,26E-02

=luorene .... Blood 1,60E-03 1.80E-03 - 3.40E-03

Hexachlorobutadiene 1.71E-07 1.37E-07 - - 3.07E-07 Kidney 8,52E-02 6.81E-02 - 1.53E-01

Iron ..... 3.62E+00 5.90E-03 3.62E+00

Isopropylbenzene - - -- Kidney 3,52E-03 3.25E-03 6.76E-03
Lead .....

m,p-Xylene - - CNS/WholeBody 4,23E-03 2.24E-03 6.47E-03

Manganese - - CNS 2.64E+01 2.23E-01 - 2,66E+O1

Mercury - - - ImmuneSystem 9.38E-03 8.84E-04 1.03E-02

Methylenechloride 4.07E-07 1.20E-08 - 4.19E-07 Liver 1.06E-02 3.11E-04 1.09E-02

Methyl-T-Butyl-Ether 6.87E-08 1.17E-09 - 6.99E-08 LivedKidney/PeriocularTissue 5.18E-04 8.79E-06 5.27E-04

Molybdenum - - - CNS 9.59E-01 4.56E-03 9,63E-01

Naphthalene 2.20E-05 1.01E-05 - 3.21E-05 WholeBody 1.07E-01 4.90E-02 1.56E-01

n-Butylbenzene - - - Kidney,Liver 3.84E-03 3.54E-03 7.38E-03

Nickel - - - Who_eBody 5.84E-01 3.17E-02 6,16E-01

n-Propylbenzene .....

o-Xy[ene - - - CNS/WhoteBody 2.19E-03 1,02E-03 3.21E-03

Phenanthrene - - - Noobservedeffect 4.26E-04 6,44E-04 1.07E-03

Phenol - - - Developmental 1.41E-03 5.13E-05 1,46E-03

p-lsopropyltoluene - 0.00E+00 - 0.00E+00 - -

Pyrene - - - Kidney 6.39E-03 1.37E-02 2,01E-02

sec-Butylbenzene - - - Kidney 7.99E-04 - 7.99E-04

Selenium .... Whole Body 1.38E-01 2.74E-03 1,41E-01

Silver - - - SKin 7.00E-02 7.04E-03 7.71E-02
Ted-Butanol - - -

tert-Butylbenzene - - - Kidney 4.79E-04 4.43E-04 S.22E-04

Tetrachloreethene 1.73E-05 5.49E-06 - 2.28E-05 Liver 3,74E-02 1.19E-02 4.92E-02

Thallium - - Liver, Blood 7.86E+00 5.19E-02 7.91E+00

Toluene - - Kidney,Liver 2.03E-03 6.07E-04 2.64E-03

trans-1,2-Dichloroethene - - Blood 4.89E-02
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TABLE F-9.4.8.RME

EPA RAGS PART D TABLE 9

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS

HYPOTHETICAL FUTURE REDEVELOPED CHILD RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypothetica!FutureRedeveloped 1

JReceptor Population: Resident

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-CarcinogenicHazardQuotient
Medium Point of PotentialConcern

Inhalation Grown I t ingestion Ot Exposure
mgesuonoT ExposureRoutes Primary Ingestion Dermal Inhalation Home-Grown

Ingestion Dermal Home- Total Target Organ(s) Produce Routes Total

Groundwater Groundwater DomesticUse Trichloroethene 2.19E-03 2.27E-04 - 2.42E-03 Liver,Kidney,Fetus 2.13E+02 2.21E.01 2.35E+02

{Cont.) (Cont.) of Groundwater Vanadium - - - Kidney 2.61E-01 8.93E-02 3.50E-01

(Cont.) Vinyl chloride 1.O0E-04 7.47E-06 - 1.0gE-04 Liver 5.41E-01 4.03E-02 5.81E-01

Xylene (Total) - - Whole Body 5.59E-03 2.96E-03 8.55E-03
Zinc - - Blood 3.19E-02 7.20E-05 3.20E-02

ChemicaITotal !1 2.52E-03 2.89E-04 0.0OE.0O I 0.00E+0O 2.81E-03 II 2.77E+02 I 2.38E+01 0.00E.0O 0.00E+00 3.01E*02

Exp..... Po_ntTolal II I 2.81E-OgII I 3.01E*02
Exp..... MediumTotal II Z81E-03II I 3.01E.0=

Air DomesticUse 1,1,1-Tdchloroethane - - Liver, Brain - 4.75E-04 4.75E-04

of Groundwater 1,1,2-Trichloroethane - - 6.81E-07 6.81E-07 B_ood - 3.55E-02 3.55E.-02

1,1-Dichtorethane - - 7.10E-07 7.10E-07 Kidney - 1.04E-02 1.04E-02

1,1-DicMorethene - Liver - 1.38E-01 1.38E-01

1,2,4-Tdmethylbenzene - CNS - &93E-02 8.93E-02

1,2-Dichlorobenzene - -- - 3.15E-03 3.15E-03

1,2-Dichlorethane - 1.31E-06 1.31E-06 Liver - 2.44E-04 2.44E-04

1,2-Dichlorethene(Total) - Btood - 3.94E-01 3.94E-01

1,2-Dichtoropropane - 7.82E-09 7.82E-09 - - 1.22E-03 1.22E-03

t ,3,5-Trimethylbenzene -- CNS - 8.39E-02 8.39E-02

1,3-Dichlorobenzene - - - 2.01E-03 2.01E-03

1,4-Dich]orobenzene - 1.62E-07 1.62E-07 Liver - 3.77E-04 -- 3.77E-04

2-Butanone - Developmental - 6.67E-04 6.67E-04

2-Hexanone - CNS - 3.12E-05 3.12E-05

2-MethylNaphthalene ....

4-Methyl-2-pentanone - - - 4.53E-04 4.53E-04

Acenaphthene - Uver - 4.47E-04 4.47E-04

Acenaphthylene -- Liver - 4.47E-04 4.47E-04

Acetone - Kidney - 2.47E-02 2.47E-02

Benzene - 4.94E-07 4.94E4)7 Blood - 2.49E-02 2.49E-02

Bromodichloromethane - 5.07E-07 5.07E-07 Kidney - 4.77E-03 4.77E-03

Carbondisulfide - CNS - 5.05E-04 5.05E-04

Chlorobenzene - Liver - 4.76E-03 4.76E-03

Chloroethane - 4.12E-08 4.12E-08 Fetus - 5.72E-05 5.72E-05

Chloroform - 6.89E-07 6.89E-07 - - 7.14E-01 7.14E-01

Chloromethane - CNS - 3.79E-03 3.79E-03

cis-l.2-Dichloroethene - Blood - 7.45E-02 7.45E-02

Cyanide ....

Ethylbenzene - Developmental - 3.38E-04 3.38E-04

Fluorene - Blood - 3.36E-04 3.36E-04

Hexachlorobutadiene - 3.59E-08 3.59E-08 - 1.79E-02 1.79E-02
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TABLE F-9.4.8.RME
EPARAGSPARTD TABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS

HYPOTHETICALFUTUREREDEVELOPEDCHILD RESIDENT

SITE21, ALAMEDAPOINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFulureRedeveloped
ReceptorPopulation: Resident

ReceptorAge: Chifd

Carcinogenic R_sk Non-CarCinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point of PotentialConcern

Ingestion Dermal Inhalation GrownH°me-ExposureTotaiRoutes TargetPrimarYorgan(s) Ingestion Dermal Inhalation Home-GrOWnproduc_RoutesEXp°sureTotal

Groundwater Air DomesticUse sopropylbenzene .... Kidney - 6,71E-04 - 6.71E-04

(Cont.) (ConL) of Groundwater _n,p-Xylene .... CNS - 6.22E-03 - 6.22E-03

(Cont,) VtethyleneChloride - 1,87E-08 - 1.87E-08 Liver - 1.55E-04 - 1.55E-04

_,lethyI-T-Buly[-elher - 7,30E-09 - 7,30E-09 Uver/Kidney/PeriocularTissue - 1.O9E-O4 -- 1.09E-04

_laphtha[ene - 4.62E-g6 - 4.62E-06 NasalEpitheIium - 5,24E-01 - 5.24E-01

1-Butylbenzene ..... 2.82E-03 - 2.82E-03
1-propylbenzene .... - 4.10E-03 -- 4,10E-03

3-Xylene .... CNS - 3.22E-03 - 3.22E-03

_henanthrene .... Noobservedeffect - 8.95E-05 -- 8.95E-05

_yrene .... Kidney - 1,34E-03 - 1,34E-03
_ec-Butylbenzene .... - 5.87E-04 - 5.87E-04
:ert-Butylbenzene .... - 3.52E-04 - 3.52E-04

'.tans-1,2-Dichloroelhene .... Blood - 7,79E-03 - 7.79E-03

Tetrach]oroethene - 1.41E-07 - 1.41E-07 CNS - 4,58E-04 - 4,58E-04

Toluene .... CNS - 7.46E-04 -- 7.46E-04

Frichloroethene - 4,60E-04 - 4.60E-04 CNSYLiver/EndocrineSystem - t .34E+00 - 1.34E+00

Vinylchloride - 9.OSE-07 - 9.05E-07 Liver - 1.19E-02 - 1.19E-02

Ky;ene(Tola]) .... CNS - 8.22E-03 8.22E-03

IIChemicalT°ta' }1 0,00E+00 0.00E+0O 4.71E-04 0,0DE+00 ! 4.71E-04 II I O.0OE+00 0.0OE+00 3.55E.00 I 0.OOE+00 II 3.55E+00

EXp..... PointTotal If II 4.71E-04 II II 3.55E+00

Exp..... MediumTotal II II 4,71E-04 II II 3.55E+00

Groundwaler Vapor IndoorAir 1,1,1-Trichloroethane .... Liver,Brain - 2.06E-03 - 2.06E-03

IntrusionIndoor Air (inhalation) 1,1,2-Trichloroethane - 1.42E-07 - 1.42E-07 Blood - 7.39E-03 -- 7.39E-03

1,1-Dichlorethane - 9.95E-g7 - 9.95E-07 Kidney - 1.45E-02 - 1.45E-02

t,l-Dichlorethene .... Liver - 1.12E+00 - 1.12E+00

1,2,4-Tdmethylbenzene .... CNS - 8.85E-g2 - 8.85E-02
t ,2-Dichlorobenzene .... - 1.07E-03 - 1.07E-03

1,2-Dichlorethane - 3.87E-07 - 3.87E-07 Liver - 7.24E-05 - 7.24E-05

1,2-Dichlorethene(Total) .... Blood - 3.92E-01 -- 3.92E-01

1,2-Dichloropropane - 5.28E-09 - 5.28E-g9 - 8.24E-04 - 8.24E-04

1,3,5-Tdmethylbenzene ..... CNS - 7.90E-02 - 7.90E-02
t,3-Dichlorobenzene .... - 1.16E-03 - 1.16E-03

1,4-Dichlorobenzene - 7.19E-08 - 7.19E-08 Liver -- 1.67E-04 -- 1.67E-04

Z-Butanone .... Developmental - 1.O6E-O5 - 1.O6E-O5

2-Hexanone .... CNS 9.83E-07 - 9.83E-07
2-MethylNaphthalene - - -

$*Methyl-2-pentanone - - - 1.43E-05 - 1.43E-05

&cenaphthene - - Liver 7.OOE-06 7.00E-06

Alameda Point OU-2B RI Report Page7 of 9



TABLE F-9.4.8.RME
EPA RAGSPARTDTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFOR COPCS
HYPOTHETICALFUTUREREDEVELOPEDCHILDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped

ReceptorPopulation: Resident
ReceptorAge: Chitd

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemical

Medium Point ofPotential Concern

I ,n o,,,OOo.... 1 ,n0o ,,ooo,Inges[ionot ExposureRoutes Primary Ingestion Dermal inhalation Home-Grown Exposure
Ingestion Dermal Home- Total Target Organ(s) Routes Total

Groundwater GroundwaterVapor Indo0rAir Acenaphthylene - Liver - 7.00E-06 - 7.00E-06

(Cont.) IntrusionIndoorAir (inhalation) Acetone - Kidney 3.90E-04 - 3.9gE-04

Benzene - 7.47E-g7 7.47E-07 Blood 3.77E-02 - 3.77E-g2

Bromodicbloromethane - 8.74E-g8 8.74E-08 Kidney 8.23E-g4 - g.23E-04

Carbondisulfide - CNS 5.18E-O3 - 5.18E-03

Ch[orobenzene - Liver 3.72E-03 - 3.72E-03

Chloroethane - 2.35E-07 2.35E-07 Fetus 3.26E-g4 - 3.26E-g4

Chloroform - 8.10E-g7 8.10E-g7 8.39E-01 - 8.39E-O1

Chloromethane - CNS 1.47E-02 - 1.47E-02

eis-l.2-Dichloroethene - Blood 7.41E-02 - 7.41E-02
Cyanide

Ethylbenzene - Developmental 5.6gE-O4 - 5.60E-04

Fiuorene - - Blood 2.16E-06 - 2.16E-06

Hexachlorobutadiene - 4.12E-g8 4.12E-08 Kidney 2.O6E-02 -- 2.O6E-O2

Isopropylbenzene - - Kidney - 1.24E-01 - 1.24E-01

m,p-Xylene - - CNS 1.02E-g2 - 1.02E-g2

MethyleneCHoride - 1.33E-O8 1.33E-08 Liver - 1.10E-04 - 1.10E-04

Methyl-T-Butyl-ether - 1.4gE-09 1.49E-09 Liver/Kidney/PeriocularTissue - 2.22E-05 - 2.22E-05

Naphthalene - 3.33E-07 3.33E-g7 NasalEpithelium - 3.78E-02 - 3.78E_02
n-Butylbenzene -- - - 5.61E-03 - 5.61E-03

n-profiylbenzene - - -- 7.15E-03 - 7.15E-03

o-Xylene - - CNS - 3.9gE*03 - 3.90E*03

Phenanthrene - - Noobservedeffect 3.77E-g7 - 3.77E-07

Pyrene - - Kidney 1,45E-06 - 1.45E-g6

sec-Butytbenzene - 3.10E-06 - 3.10E-06

{ert-Bulylbenzene - - 7.32E-04 - 7.32E-g4

trans-1.2-Dichloroethene - - Blood 3.04E-02 - 3.04E-02

Telrachleroethene - 5.51E-07 5.51E-07 CNS 1.78E-03 -- 1.78E-03

Toluene -- CNS 1.25E-03 - 1.25E-03

Trlchloroethene - 1.16E-03 1.16E-03 CNS/LivedEndocrineSystem 3.37E+0g -- 3.37E+00

VinyIchloride - 9.37E-06 9.37E-06 Liver 1.23E-01 - 1.23E-01

Xylene (Total) - CNS 1.35E-02 - 1.35E-02

=hemic.,Totot IIo0oE+ooIO.0OE+OOI 117E-O3I OOOE*OOII 1._7E-03II I O.00E+00I I 6.,3E*00t O00E+00I g.43E*OO
II I ! I II 1.1,E-03II II ,,_F*nn

I E.p.....Mod_omTo,,, II 11 _.,,_-0_II II ,.,3E.OOI
_odiom_o,a, JI II ,,6_-0_II tl 3,,E+O=
_eoe_tor_oto, 11 .e=ptor.is_To,_,II ..,E-O_II .eoo_,or.ITot_, II _.,.E.O=II
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TABLE F-9.4.8.RME
EPA RAGSPARTDTABLE 9

SUMMARYOF RECEPTORRISKSAND HAZARDSFORCOPCS
HYPOTHETICALFUTUREREDEVELOPEDCHILDRESIDENT

SITE 21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

ScenarioTimeframe: HypotheticalFutureRedeveloped
ReceptorPopulation: Resident
ReceptorAge: Child

CarcinogenicRisk Non-CarcinogenicHazardQuotient
Medium Exposure Exposure Chemlcal

Medium Point of PotentialConcern

t Inhalati°n Ing........ Exp R..... ..... PHmary [ I Ing........
ingestion Derma] Home- Total Ingestion Dermal Inhalation Home-Grown Exposure

Grown ProdtJce RoutesTotal

Notes: TotalOrgan1 (Liver)HI AcrossAtlMedia =

Not applicabteor not available TotalOrgan2 (Kidney)HI Across All Media=

CNS Centralnervous syslem TotalOrgan 3 (Fetus)Hi Across A_IMedia =

COPC Chemicalof Potential Concern Total Organ4 (NervousSystem)HI Across AllMedia =

EFA U.S. EnvironmentalProtectionAgency TotalOrgan5 (Endocrinesystem)HI Across AllMedia =

ft bgs Feet below groundsurface Total Organ 6(Blood) HI AcrossAllMedia =

GI Gastrointestinal TotalOrgan7 (Skin) Hi AcrossAllMedia =

Hi Hazard index TotalOrgan8 (No ObservedEffect)HI AcrossAllMedia =

RAGS R{skAssessmentGuidancefor Superfund Total Organ 9(UnknownSystems)HI Across AItMedia =

RME Reasonablemaximumexposure TotalOrgan "iO(GastrointestinaISystem)HI AcrossAllMedia =

VOC Volat}leorganiccompound TotalOrgan 11(VisionlEye)Hl Across All Media=

TotalOrgan 12(BodyWeighl) HI Across All Media=

TotalOrgan13 (Deve{ogmental)HI Across AII Media=

TotalOrgan 13 (Resplratory/lung)HI AcrossAll Media=

TotalOrgan 13(wholebody)HI Across All Media=

TotalOrgan13 (ImmuneSystem)Ht Across All Media=

TotalOrgan13 (ReproductiveSystem)HI Across All Media=

TotalOrgan 13(FingerandToe Nail)HI Across AEIMedia=

TotalOrgan 13(NasalTissue)HI Across AllMedia =

Total Organ 13(Fetus)HI Across Atl Media=

Alameda Point OU-2B RI Report Page 9 of 9



TABLE F-10.4.1.RME

EPA RAGS PART D TABLE 10

RISK SUMMARY

CURRENT INDUSTRIAL WORKER

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ScenarioTimeframe: Current

ReceptorPopulation: IndusViatWorker
ReceptorAge: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

! I I I t,°g........IIngestion OT Exposure Routes Primary Exposure Route-_
Ingestion Dermal Inhalation Home-Grown Ingestion Dermal Inhalation Home-Grown

T°talrouceP d Target Organ(s) Produce Total

Soil<o-2ftb_o)Eoi, sito_oil ....... II t.0gE-0_I g.OgE-O_I - I - I t......_ - t I I I I
ChemicaIT.... II ,.O_E-0_I 2.0_E-00I 0.0OE+OOI O.OOE+O0II 1.28E-OgII II0.0OE+00I 0.0OE+O0! 0.OOE*OOI 0.OO_+00II 0.80E+00

-:Xb.....PointTolo, II II II H 0.O0E+00
=_xp.......di.... ,a, II II _.=gE-o_II II 0.O0E*0O

Air OutdoorAir .... - ....

(ParticulatesandVOCs)
ChemicalTota, II O.00E+00 I 0.00E+00 I O.80E+00 ! 0.00E+OOII O.O0E+O0 II II 0.OOE+O0I 0.00E+OOI O.00E+OOI 0.OOE.00 I 0.OOE+OO

-_,p.....Po,ntTo_, II II II II o.ooE+og
IIE'P..... Medium,o,o, II I! 0.OOE+OO11 !1 0.OOE+O0

Mod_o_Tota, II II ,._gE-0_II IL O.OO_.00
Groundwater Groundwater Vapor Indoor Air 1 ,l-Dichlorethane - 1.26E-06 - 1.26E-06 - - _

Intrusion Indoor Air (inhalation) Chloroform - 1.03E-06 - 1.83E-06 -

Tdchloroethene - 1.46E-03 - t.46E~03 -

Vinyl chloride - 6A2E-06 - 6.12E-06 -

ChemicaITotal ItO.0OE+00I 0.00E+00I 1.,7E-0_I O.00E+0OII _.,TE-0_II I 0.00E+O0I O.0OE+0OI 0.0OE*00I 0.0OE+00! 0.00E+O0
_b.......in,To,a, II I I I II II II 0.00E+00

IIE×p.....Mod_m_ol_, I! II ,.,_E-0=II I1 0.00E.00I
Modiu_Tota, II II ,.,_E-o=II o.OOE+OO!
R......._o_, U ...._lo,Rio_otalll'."_E-0_II _ooep!orRl_o,_,II 0.0OE+00II
Notes:

Not applicable or not available

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Alameda Point OU-2BRI Report Page 1 of 1



TABLEF-10.4.2.RME
EPARAGSPARTDTABLE 10

RISKSUMMARY
HYPOTHETICALFUTURECONSTRUCTIONWORKER

SITE21, ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenlc Hazard Quotient
Medium Point of Potential Concern

P,o°°oo I t.g........IIngestion or Exposure Routes Primary Ingestion Dermal Inhalation Home-Grown Exposure Route_

Ingestion Dermal inhalation Home-Grown Total Target Organ(s) Produce Total

IChom_o,Tota, ,, 1.g_E-o5I !.g,E-O,I 0.OOE+0OI O.00E+OOII 1.51E-05II II0.O0E+OOI 0.0OE+OOI O.00E+00I 0.OOE+O0II O.OOE+O0
i _xp...... _nlTota, It II 1.5_E-06II _ !1 o.og_+oo
I_,p.....Mod_umTo,a, If II 1.51E-g6II U II OOOE+00

Air Outdoor Air - - - - -- --

Particulates and VOCs)

ChemicalTotaI I1 O.OOE+00 I 0-00E+00 I O.00E+0D I o.OOE+OOt! 0,0OE+00 II IIO.00E+00 I O.OOE+00 I O.00E+O0 I O.OOE+OOI o.ooE+oo

--_,p.....P......lo, II Ir o.og_+ooII II o.ooE+oo
__I-:*P ........,umTo_, II U 0.0OE+O0I} II O.0OE+00
_edi......, II It1.51_-o6II IIo.o0E.oo

Groundwater Vapor Indoor Air t,4-Dichlorobenzene - - 5,08E-05 5.08E-05 ....

Intrusion Indoor Air (inhalation) Trichloroethene 6.g7E-06 6.97E-06 --

CbemicalTotal It 0.00E+00 I 0.00E*OOI 5.78E-05 I 0.0OE+00 II 5.78E-05 II I O.OOE+00 I 0.OOE+00 I O.00E+00 t O.00E+O0 I 0.00E.OO

---,p.....Po_,To_, II I I I II 5.78E-05II II O.00E+OO
IIExp.....MediumTo,o, II II_.,aE-05II IIO.00E+O0I

_ed_ur.Toto, II II5.7_E-05II IIg.00_.ggI
.......Tolo, II R......RiskTo,a,II5.g3_-g5II _ooo_......._o, II0.0OE+00

Notes:

-- Not applicable or not avaitable

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatlie organic compound

Alameda Point OU-2BRI Report Page 1of 1



TABLE F-10.4.3.RME

EPA RAGS PART D TABLE 10
RISK SUMMARY

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarioTimeframe: Hypothe_calFuture

_eceptor Population: Resident
_eceptorAge: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

I I I i,ng........Ingesuon ot Exposure Routes PrimaP/ Ingestion Dermal Inhalation Home-Grown Exposure Routes
Ingestion Dermal Inhalation Home-Grown Total Target Organ(s)Produce Produce Total

Soil (0-2 ft bgs) Soil Site Soil S.rsenic 1.41E-05 1.69E-06 - 5.22E-05 6,7gE-05 / ....

Cadmium - - - Kidney _ 2.60E-02 1.04E-04 1.22E+00 1.24E+OO

3hemicalTotal tl 1.41E-05 I 1.69E-g6 I 0.00E+0O I 5.22E-05 )l 6.79E-05 IN II 2.60E-02 I 1.04E-04 I 0.00E+0O I 1.22E+00 IN 1.24E+00

EXp.... Point Total 1! 6.79E-05 [I II II 1.24E+00

Exp..... Medium Total t[ 6.79E-g5 I! II (I .... E+O0

Air Outdoor Air i- - - I - - " - -

particulates and VOCs) i-

:h.....,Tota, U0.00E+00(0.00_+O010.00E.00IO.O0E+000.0O_.O0II IN0.0OE+00l I0.O0E+0010.OOE+OOl O.0OE+00
E.......Pc,....... , , O.00E+00, ,O.0OE-g0

E_p....._edi°r.To,o, It 0.00E+O0II l(0.00_.00
_ed........ )1 IN 6._gE-0.(I !l1.2_+00

Groundwater Groundwater DomesU¢ Use 1,1,2-Trichloroethane 5.6gE-06 1.90E-07 - g,85E-06 - _

of Groundwater 1,1-Dichlorethane 5.79E-g6 2.68E-g7 - 6,06E-06 _ _

1,2-Dichlorethane 1.07E-05 2.97E-07 - I.lgE-O5 _ _

1,4-Dichlorobenzene 1.45E-06 4.68E-07 - 1.92E-06 _ _

_rsenic 2.7gE-04 2,81E-06 - 2.82E-04 Skin 1.81E+0g 1.g2E-02 - 1.83E+00

Benzene 8.21E-06 8.87E-07 - g.10E-O6 - _ _

Benzo(a)anthracene 6.86E-07 3.39E-06 - 4.08E-g6 __ _

ECenzoIa)pyrene 6.86E-06 4.44E.05 - 5.12E-g5 _ _

Bromodichloromethane 4.14E-06 1,08E-07 - 4.24E-06 _ _

Chromium (VIi - - - NO observed effect 4.31E+OO 2.25E-02 - 4.33E+00

Iron - - 1.55E+00 2.OOE-O3 - 1.55E.Og

Manganese -- - -- CHS t.13E+gl 7,56E-02 - 1.14E+01

Naphthalene 3.77E-05 1137E-05 - 5._4E-05 _ _ _

retrachloroethene 2.96E-Og 7.44E-06 - 3.71E-05 _ _

rhallium - - Liver, B]ood 3.37E+OO 1.76E-02 - 3.39E+OO

[richloroethene 3.76E-03 3.08E-g4 - 4.07E-03 Liver, Kidney. Fetus 9.14E+0'{ 7.49E.00 - 9.88E+01

Vinyl chloride 1.72E-04 1.01E-05 - 1.82E.04ChemicalTota[ II 4.32E-03 ] 3.92E-04 J 0.00E+00 o.goE+o0 4.71E-03 II 1.14E+O2 7.62E+Og 0.OOE+0O 0.00E.O0 1.21E.02

E.......Poio_Tote, II I I ....E-g3(I I 1.21E+02
Exp.....Mad,oraTe,o, II II 4._1E-03II t II _.2_E.02

Air Domestic Use 1,2-Dichlorethane - 1.28E-06 - II2gE*og - _ __

of Groundwater Naphthalene 4.54E-Og 4.54E-06

[richtoroethene 4.52E-04 4.52E-04

ChemicaIT.... IIo.oo_+ooIo.ooE+oolO.0OE.0OIN ( I0.OOE+OOO.O0+00O.OOE+0OII0.OOE+00
E,p.....PointTo_., II ()4.,,_-0,(I II0.00E+00

_p.....Modiu_To,o, I( )I4.,_E-0,II U 0.00_.go
Groundwater Vapor Indoor Air 1,1-Dichlorethane - 1,69E-Og - 1.69E-06

Intrusion Indoor Air (inhalation) 3enzene - 1.27E-g6 - 1,27E*06

Chloroform _ 1.37E-06 - 1,37E-06

rrichloroethene - 1.9gE-O3 - 1.96E-03 CHS/Liver/Endocdne System 1.43E+OO 1,43 E+OO

Alameda PointOU-2BR/Report Page 1 of 2



TABLE F-10.4.3.RME

EPA RAGS PART D TABLE 10

RISK SUMMARY

HYPOTHETICAL FUTURE ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

_cenarioTimeframe: HypotheticalFuture

_eceptor Population: Resident
ReceptorAge: Adult

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

L I I t ing........Ingestion ot Exposure Routes Primary Ingestion Dermal Inhalation Home-Grown Exposure Routes
ingestion Dermal inhalation Home-Grown Total Target Organ(s)Produce Produc_ TotaI

Ground ..... Ground ..... Vapor IndeorAi .... ylchloride II - I I 1.59E-O5 I I t.59E-05 I I - ! - I - I I -

(Cont.) ..... ion ]ndoor Air (inha,ation) Chemi ....... I }1 0.OOE+0O I 0.0OE+00 I 1.98E-03 I O.OOE+OO II 1.g8E-03 II I O.OOE+OO I O.OOE+00 t 1.43E+OO I O.0OE+OO I 1.43E+OO

(Cont.) ._xp..... Poi ....... 1! I I I II _.ggE-g_ II n ,.dgE+oo

_od........ II II _._SE-ogII II _.ggE.og

Notes:

-- Not applicable or not available

CNIS Central Nervous System

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Alameda Paint OU-2BRI Report Page 2 of 2



TABLE F-I0.4.4.RME
EPARAGSPARTDTABLE 10

RISKSUMMARY
HYPOTHETICALFUTURECHILDRESIDENT

SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: Hypothetical Future

Receptor Population: Resident

Receptor Age: Child

Carcinogenic Risk Non-Carcinogenta Hazard Quotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

I i,ng........iE.......RoutesPrima ( I (,ng........[ngesEon Dermal InhaiaEon Home-Grown Ingestion Dermal Inhalation Home=Grown Exposure Routes
Produce Total Target Organ(s) Produce Total

Soil (0-2 ft bgs) Soil Site Soil Arsenic 3.29E-05 2.76E-06 - 1.30E-05 4,87E-05 Skin 8.52E-01 7,t 6E-02 - 3.38E-01 1.26E+00

Cadmium .... Kidney 2.43E-0t 6.80E-04 1.22E+00 t.46E+00

Iron - - 1.09E+O0 3,04E-03 - 1,09E+0O

ChemicalTol81 tl 3.29E-05 I 2.76E-06 I O.OOE+00 I 1.30E-05 g 4.87E-05 II2.!8E+00 I 7.53E-02 I O.OOE+00 I 1.56E+00 II 3.81E+0g

-2....... Point Tota, II [I 4.87E-05 II I! 3.81E+00

Exp..... Medium Total II U 4.87E-05 U II 3.81E+00

A,r !(PaO°°'Ot:°nrdA:oc')- 1 - - - -- -- ....
ChemicalTotal 110.00E+0OI O.OOE+0OI O.OOE+O0I O.OOE+O0U 0.00E+00II I)0.00E+00I 0.00E+00I I 0.0OE+00I 00OE+00

-:x0.... Pc,otTo,, II 11 0.00E+00II I! O.00E.00
Exp........iumTo,a, II It 0.00E+O0 (I 0.00E+00

_ediumTota, II I! ,.87E-00!1 )( 3.S,E+00
Groundwater Groundwater Domestic Use 1,1,2-Trichloroet hane 3.30E-06 1.40E-07 - 3.44E-06 - I - I - : -

of Groundwater 1,1-Dichlorethane 3.38E°06 t.g8E-07 - 3.58E-06 ....

1,2-DicMorethane 6.22E-06 2.19E-07 - - 6.44E-06 - - - : _

1,2-Dichlorethene (Total) .... Blood 1.88E+00 ) 1.85E-01 - - I 2.06E.00 I1

1,4*Dichlorobenzene 8.44E-07 3.45E-07 - - ' 1.19E-06 ....

Antimony - - - Whole body, Blood. Immune System 2.28E.00 I 1.64E-02 - - I 2,30E.00 II
Arsenic 1.63E*04 2,07E-06 - 1.65E-04 Skin 4.22E+00 I 5.38E-02 - - I 4.27E+00 !1

Benzene 4.79E-06 6.54E-07 , - 5.44E-06 .....

Benzo(aIanthracene 4.00E-g7 2.50E-06 i - 2.90E-06 ....

Eenzo(aIpyrene 4.00E-°8 3.27E-05 - 3.67E-05 ....

Bromodichloromethane 2.41E-06 7.99E-08 - 2.49E-06 ......

Cadmium - - i Kidney 2.05E+00 ] 4,73E-03 - - I 2.05E+00 U

Chromium (VI) 1- - - Noobse_'edeffect 1,01E+01 I 6.64E-02 - - l 1.01E+01 HI

Iron - - j - 3.62E+00 ] 5.90E-03 - - I 3.62E+00 [I

Manganese - - Ii CNS 2.64E+01 ( 2.23E-01 - - J 2.66E.0t II
Naphthalene 2.20E-05 1.0tE-05 ! -- 3.21E-05 .....

Tetrachloroethene 1.73E-05 5,49E-06 - 2.28E-05 ....

- - I Liver, Blood 7.86E+00 I 5.19E-02 - - I 7.91E+00 IN

i

Thallium

Trichloroethene 2.19E-03 2.27E-04 i - 2.42E-03 Liver, Kidney, Fetus 2,13E.02 I 2.21E+01 - -- ] 2.35E+02 II
Vinyl chloride 1_00E-04 7.47E-06 l, - - I 1.08E-04 .... , ,,

_hemicalTotal 11 2.52E-03 I 2.89E-04 I 0.00E+0O ( O.00E+00 I 2,81E-03 It I 2.72E+02 i 2.27E+01 I O.00E+00 I O.00E+00 I 2.94E+02 I

Exp.......intTo_, II I ( I ( 2.glE-0_II I I I I I _.g_E.O_II
Exp_od,_Tota, Jl 11 g._tE-0_II I I I II _.g_E.02I

Air DomesgcUsel,2-Dichlorethane 1 i - 1.31E-06 - 1.31Eo06 I I '_

of Groundwater Naphthalene 4.62E-06 4.62E-06

Trichloroethene 4.60Eo04 4.60E-04 CNS/Liver/Endocrthe System 1.34E.00 - 1.3 .00 I

IIo.ooE.ooI0.00E+00( ,.,6E-0,l 0.OOE+OO( ,.66E-0,II I0.00E.0010.00E.0OI_.=,E.O010.00E+00II_.3_E+00I
] liE......Po,otTota, II )(,.,o_-o," , ,.3,E+OO
,E..........,ooTo_o, II II,.,_E-0,II II_._+0OI[
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TABLE F-10.4.4.RME
EPA RAGS PART D TABLE 10

RISK SUMMARY

HYPOTHETICAL FUTURE CHILD RESIDENT

SITE21,ALAMEDA POINT,ALAMEDA, CALIFORNIA

Scenario Timeframe: Hypethe0cal Future

Receptor Population: Resident

Receptor Age: Child

Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Medium Point of Potential Concern Ingestion ot Ingestion ot

Ingestion Dermal Inhalation Home-GrOWnproduceExposureTotaiROUtes TargetPrimarYorgan(s) Ingestion Dermal Inhalation Home-GrOWnproduceiIExp°sureT°taIR°ute"
m

(Cont.) Intrusion IndoorAir (inhalation) Trichloroethene 1.16E-03 ! 1,1gE-03 CNSILiver/Endocrine System 3.37E+00 ! 3.37E.00Vinyl oh]elide 9.37E-g6 9.37E-06 - -

C,emioo,To,al II 0.0OE+OOI 0.00E+00I I.I_E-0SI 0.00E.0OII 1._-0SII I 0.00_+00I 0.00_.00I _.4gE.0OI 0.00E+O0! _.4_E.00
"--xp..... PointToto_ tl I I I II 1.17E-03II II 4._SE+00

1._7E-03,.0.....Mo0i......, ,,, ,,,,,.,,.,,, ,,,.,0.0,!Medium Total , 3.00E+O2

iRoceplo,Tota, II R........is.TotoIlt,.,g_-osII Reoopter.ITotal It S.00_+02II
Notes:

CNS Central Nervous System

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound
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TABLE F-10.4.5.RME
EPARAGSPARTDTABLE 10

RISK SUMMARY

HYPOTHETICAL FUTURE REDEVELOPED INDUSTRIAL WORKER

SITE21, ALAMEDA POINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: HypolhelJcal Future Redeveloped

Receptor Population: industrial Worker

Receptor Age: Adult

Medium I Exposure Exposure I Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medi .... int I of Potential C...... ] I ling ........ ling ........ ]
Ingestion Derma_ Inhalation Home-Grown Exposure Primary Ingestion Dermal inhalation Home-Grown Exposure Route

Produce Routes Tota_ Target Organ(s) Produce Total

Soi,(g-8ftbgs) I Soil SiteSoil IArsenic Ii 3.12E-06 I 6.17E-07 I - I - I 3.73E-06 I -- I - I - I - I - I -

[IC..... I Total II 3.12E-06 ] 6.17E-07 I O.00E+O0 I 0.0OE+O0 II 3.73E-06 !1 II O.0OE+0O I O.0OE+0O I 0.00E+0O I O.OOE+0O I! O.O0E+00

IIExp ..... Point Total II ]I 3.73E-06 I! II I_

Exp....... di....... Jl II 3.73E-06U II II 0.0OE+0O

II o.ooE+ooI o.OOE,OO! O.OOE*OOI O.O0_+O0II O.0OE+OOII II O.00_+00I 0.00E.00I 0.O0_.0O1 0.00E.OOI 0.O0E.0O
I[Exp.....Poi....., ]1 II OO0E+00II I_

Exp.....Med,.mTo,a, II II 000E+00II II 000_+00
MedlumT.... II II a_aEo_II II O06E+OOi

Intrusi ........... linhalation) .Trichloroetbene - ..... I - -- _- ? -= :

i

!, Ilobom_co,To_, !l o.oo_+oo! o.oo_*ooI 1.,g_-04I o.ooE+ooII 1.46E-04II I 0.0O_*00I 0.00E*00I O.OOE+0O! 0.O0E.0OI 0.0O_+00I_x_....... intTo_l tl I I I II 1.,,E-0,II II 0.OOE.OOI
Exp....._odiumTo_l II II ,.4_E-0,II II 0.geE+e6!

_o_,o_T.... Jl I! _.4,_-04II I 0.OO_+0OI
Recep ........ ]1 Re_eplo,Ris,Tot_'ll 1.50E-64 II Receptor HI Total II O.OOE+00I1
Notes:

Not a pp_icable or not available

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound
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TABLE F-10.4.6.RME
EPA RAGSPARTDTABLE 10

RISKSUMMARY
HYPOTHETICALFUTUREREDEVELOPEDCONSTRUCTIONWORKER

SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

._cena rio Timeframe: Hypothetical Future Redeveloped

Receptor Poputation: Construction Worker

Receptor Age: Adult

Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Medium Point of Potential Concern

Total I Ing ........ I

Ingestion Exposure Routes PrimaPj Exposure Route_Ingestion Dermal Inhalation of Home* Ingestion Dermal Inhalation Home-Grown

Grown Target Organ(s) Produce Total

Soi,(o-sf_hQs>Sol, s_taso, II I - I I - I - II I I I I
Chore,ca,Tote, II O.0OE+00IO.OOE+0OI O.O0E+OOIO.OOE+O0II O.O0E*0O IIO.OOE+OOI O.00E+O0I 0.OOE+00I O.OOE+0OII 0.0OE+00

Exp.....Po,ntTo_, II I! 0.OOE.00 ]1 II 0.00E+00
Exp.....Mod_umTota= II II 0.00E.00 II II 0.00E.00

Air Outdoor Air ...... - ) - - =

I_afticulates and VOCs)

_.hemi.... tal II 0.00E+O0 1 0.0DE+00 ! 0,OOE+00 1 O.O0E+O0 II 0.00E+O0 II 0.0OE+O0 1 0.00E+O0 l 0.OOE+00 I 0.00E+00 1 0.OOE+00

EXp..... PointTotal II 1t 0.00E+O0 II g.ooE+0o

_xp..... Medium Total U II O.00E+E0 I1 0.00E+00

MediumTota_ II II 0.O0E+OO II O.0OE+0O

Groundwater Groundwater Vapor indoor Air 1,4-Dichlorobenzene - - 5,08E-05 - 5.08E-g5 .....

intrusion indoor Air (inhalation) Trtahloroethene 6.g7E-06 6.97E-06

;hem=o_=Tota= II0.0oE+0010.00E+00!5.78E-0510.00E.00!1 '.'8_'0' II ! o.00_+0gI 0.00E+O0I 0.OOE+00I 0.00_+00I 0.00E+00
.......PolntTotal II I I I II ,.,8E-0,I] II O.O0E.O0

L_=P...........T.... II II ,.,,E-0°II I_
_odiu_T.... Jl I1 0.,,E-O,II 0.00E.0O
iR.......T.... ]I Ro_e,torR,,kTo,_,II ,.,,E-g,It ....._o,.,T.... !_1
Notes:

Not appliCable or not avaitable

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Super[und

RME Reasonable maximum exposure

VOC Votalile organic compound

Alameda Point OU-2BRI Report Page 1 of 1



TABLEF-10.4.7.RME
EPARAGSPARTDTABLE 10

RISKSUMMARY
HYPOTHETICALFUTUREREDEVELOPEDADULTRESIDENT

SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

;cenario Timeframe: Hypothetical Future Redeveloped

_eceptor Population: Resident

_eceptor Age: Adult

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

! Produ_ I I ........... I
Ingestion ot Exposure Routes Primaly Ingestion Dermal Inhalation Home*Grown Exposure Routes

Ingesgon Dermal Inhalation Home-Grown Total Target Organ(s) Produce Total

Soil(O-gftbgs) Soil SiteSoil Arsenic 4.19E-06 I 5.OlE-O7 I - I 1....... I 2.02E-05 I I ! ] I -

ChemicalTota[ 4.1gE-0gI _OlEO7I 00OE+00I tgSEg_It 202E05 II g00_+OOI OO0E+OOI O00E+OOI 00OE.00)100g_+o0
.........intTo,., II 202E05 II tl OOOE+OO

Exp.............tal II 202E-0_ II II g0oE+0o

Air OutdoorAir - ( - - I ....._articulates and VOCs)

Chem{calTota, 0.00E+00)0.00e+o0)O.O0E+0Ol O.OO_+O0110.0°°+20 IIo.oo_+oolo.oos+oolo.ooE+ool o.ooE+ool O.0OE+0O
IIE_P.....Poi_tTota, , o.oo +oo, )Io.ogE+gg

E×p.....Medium Total !lo.oos+og 110,00E+00ii

_od_umTo_ol II2.02E-0_II II0.00E.O0
3roundwgter Groundwater Domestic Use l,l,2-Trichloroetha ne 5,66E-06 II9OE-O7 - 5.85E-06 - _

of Groundwater 1,1-Dichlorethane 5.7gE-O6 2,ggE-07 - g.06E-O6 - _

1,2-Dichtarethane 1,07E-05 2.97E-07 1.10E-05 - - _ _

1,4-Dichlorobenzene 1.45E-06 4.68E-07 1.92E-06 ....

Arsenic 2.79E-04 2.81E-06 2.82E-04 Skin t.BIE+OO 1.82E-02 - - 1.83E+00

Benzene 8.21E-06 8.87E-O7 911OE-O6 ....

Benzo(a)anthracene 6.86E-07 3.3gE-06 4.08E-g6 ....

Benzo(a)pyrene 6.86E-g6 4.44E-05 g.12E-O5 - - -

Bromodichloromethane 4.14E-06 1.OgE-07 4.24E-06 ....

Chromium (VI) No observed effect 4.31E+OO 2.25E-02 - - 4.33E+00

Iron 1.55E+00 2.00E-03 - -- 1.55E+00

Manganese CNS 1.13E+01 7.56E-02 - - 1.14E+01

Naphthalene 3.77E-05 1.37E-05 5.14E-05 ....

Tetrachloroethene 2.96E-05 7.44E-g6 g.71E-g5 ....

Thagium Liver, B]ood 3.37E+00 1.76E-02 - - 3.39E+go

Trichloroethene 3.76E-03 3.08E-04 4.OTE-03 Liver, Kidney, Fetus 9.14E+01 7.4gE+O0 - - 9.ggE.01

Vinyl chloride 1.72E-04 1.01 E-05 1.82E-04 ....

)hemicalTotal I! 4.32E-03 I 3,92E-04 I 0.00E+00 I 0.00E+00 I 4.71E-03 II I 1,14E+02 I 7,62E+00 I O.O0E+OO I 0.0OE+O0 I 1,21E+02

EXp..... Point Total )1 ) ! I I 4.71S-03(I I I I I I _.21E+02

Air Domestic Use 1,2-Dichlorethane - - 1.28E-O6 - 1,28E-0g - - - ( _

of Groundwater qaphthalene 4.54E-06 4154E-06 I
rrichtaroethene 4.52E-04 4,52E-04

=hemic_lT .... IIO.OOE+OO I 0.O0E+00 I 4,58E-04 ! O.OOE+O0 I 4.58E-g4 II I O.OOE+0O I O.00E+O0 i O.00E+00 I o.ooE+00_1o.OOE+OO

Exp ..... Point Total }1 I I I Jl 4.58E-04 J) I1 0.00E+00

i Exp ..... Medium Total II II 4.58E-04 It II 0.0OE+OO

Alameda Point OU-2BRI Report Page 1 of 2



TABLE F-10.4.7.RME

EPA RAGS PART D TABLE 10

RISK SUMMARY

HYPOTHETICAL FUTURE REDEVELOPED ADULT RESIDENT

SITE 21, ALAMEDA POINT, ALAMEDA, CALIFORNIA

ts Timer....... ..... HypotheticalFutureRedeveloped I

ReceptorPopulation: Resident
ReceptorAge: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

I I I ,ng ........ iExp ........... Primaly I I I ,rig ........ Exp ...........
Ingestion Dermal Inhalation Home-Grown Ingestion Dermal Inhalation Home-Grown

Produc_ Total Target Organ(s) Pro duc_ Total

Groundwater Groundwater Vapor Indoor Air 1,1-Dichlorethane - - 1.69E-06 1.69E-06

(Cont.) intrusion indoor Air (inhalation) Benzene - - 1.27E-06 1.27E-06

Chloroform - - 1.37E-06 1.37E-06

Trichloroethene - - t .96E-03 1 .g6E-03 CNSlLfverlEndocrine System 1.43E+00 1.43E+00

Vinyl chloride - - 1.59E-05 1.59E-05

Ohemfca;Total tlo.ooE+ooI oooE+ooI t_gE03I O00E+O0_ _98E03li I I OOOE+OOI 1,3_*00[ O00E*00I _,3E+OO
I_xp.....Po_n_To,ol II I I I It _ggEO3II tl

E=p.....ModiomTo,_, II II _.gSE-O=I! II _..=E+00II

ReceptorTota[ tl ReceptorRiskTotalI Z._ZE-0aI ReceptorHITota] I 1.23E.02I
Notes:

- Not applicable or not available

CNS Central Nervous System

EPA U.S. Environmental Protaction Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Ve;atile organic compound

Alameda Point OU-2BRI Report Page 2 of 2



TABLE F-10.4.8.RME
EPARAGSPARTDTABLE 10

RISKSUMMARY
HYPOTHETICALFUTUREREDEVELOPEDCHILDRESIDENT

SITE21,ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: Hypothetical Future Redeve[eped I]

UReceptor Population: Resident

Receptor Age: Child

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Exposure Exposure Chemical

Medium Point of Potential Concern

lag........ I I ling........ IIngestion Dermal Inhalation Home-Grown ExposureRoutas Primary Ingestion Dermal Inhatation Home-Grown ExposureRoute,.
Produce Total Target Organ(s) Produce Total

so,,(08,tbgs) soti SgeSo,........ II B,,_-O6[ 6_1.... I - ! 366E06I 1,6E0g I I I I I
:h_mi_,T.... II g._E-O_I 6.2,E-0_I O.OOB*001 _.B6_-06I! ,.,_-OS II I O.OO_+OOI O.O0E+OOI O.0OE+OgII 0.OOE+00

E......PointT.... II II 1.,_8-0B Ir II 0.00E+00
=xp................ II B 145E-0_ II II ogo_+oo

Air Outdoor Air - .... - -" - I -
_ IParticulates and VOCs)

:,em_Tota, II O.OOE+0OI 0.OOE+OOI O.00E+OO! O.OOE+0OII 0.geE+gO II ! 0.gOE+00I O.O0E+OOI 0.OOE+OOI 0.00_+OO
Exp..... PointTotal !1 o.ooE+0O II ti.ooE+oo

=-xp.....ModiumTo_, II 0.O0E.0O II O.0OE+OOii

M_i....... II 1.4BE-g_ II 0.OOE*0O
Groundwater Groundwater Domestic Use t _t,2-Trichloroethane 3.36E-06 1.40E-07 - - 3,44E-06

of Groundwatar 1,1-Dichlorethane 3,36E-06 1.98E-07 - - 3.58E-06

t,2-Dichlorethane 6.22E-06 2.19E-07 - - 6.44S-06

1,2-Dichlorethene (Total) .... Blood 1.68E.60 1.65E-01 2.O6E+Og

1,4-Dichlorobenzene 8.44E-07 3.45E-07 - - 1.19E-06

Antimony .... Whole body, Blood, Immune System 2.28E+00 1,64E-02 - 2.3OE.O0

Arsenic 1.63E-64 2.07E-06 - - 1.665-04 Skin 4.22E.00 5.38E-02 4.27E+00

Benzene 4.79E-06 6.54E-07 - - 5.44E-06 __

Benzo(a)anthracene 4.00E-07 2.50E-06 - - 2.90E-66

Benzo(a)pyrene 4.0OE-O6 3.27E-05 - - 3.67E-05 - _

Bromodichtaromethane 2.41E-06 7.99E-08 - - 2.49E-06 - . -

Cadmium -- - - Kidney 2.05E+OO 4.73E-03 - 2.O6E+O0

Chromium (V[) - - - No observed effect 1.01E+Ol 6.64E-02 - 1.01 E+Ol

Iron - - - 3.62E+00 6.90E-03 - 3.62£+06

Manganese - - - CNS 2.64E+01 2.23E-01 2.66E+01

Naphthalene 2.20E-05 1.0tE-05 - - 3.21E-05

Tetrachtoroethene 1.73E-65 5.49E-06 - - 2.26E-05

Thagium - - - Liver, Blood 7.86E+60 5,19E-02 7,glE+0O

Trichloroethene 2.19E-03 2.27E-04 - - 2.42E-63 Liver, Kidney, Fetus 2.13E+02 2.21E+01 2.35E+02

Vinyl chloride 1.0OE-O4 7.47E-06 - - 1.08E-04

Chemica, Tota, II 2.52E-03 I 2.89E-04 I O.OOE+60 I O.OOE+gO I 2.81E-03 II I 2.72E+02 I 2.27E.01 I O.OOE+OO I O.OOE+Og I 2.94E+02

;.......Po_°,Tota, II I I I I 2.61E-03II I I I I I _.g,_.o2

of Groundwater Naphthalene 4.62E-66 4.62E-06

Trichloroettiene 4.66E-04 4.60E=64 CNS/LivedEndocrine System 1.34E+00 1.34E+OO

C...... Total II O.OOE+O0 I O.OOE+OO I 4.66E-04 I O.OOE+OO ! 4.66E-04 II I O.OOE+O° ! O.0OE+OO I I O.OOE+OO Jl 1.34E+00

II I I I II _.66_-o4II II 1.3,,E+OO
Exp..... MediumTota, II B ,._6E-O,=It II _.3,_+og

Alameda Point OU-2BRI Report Page 1 of 2



TABLEF-10.4.8.RME
EPARAGSPARTD TABLEt0

RISKSUMMARY
HYPOTHETICALFUTUREREDEVELOPEDCHILDRESIDENT

SITE21, ALAMEDAPOINT,ALAMEDA,CALIFORNIA

Scenario Timeframe: Hypothetical Future Redeveloped

Receptor Population: Resident

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

I I tog........Ingest on ot Exposure Routes Primary Exposure Routes
Ingestion Dermal inhalation Home-Grown Total Ingestion Dermal Inhalation Home-Grown Total

Produce Target Organ(s) Produce

Groundwater Groundwater Vapor Indoor Air 1,1-Dichlorethene .... Liver - 1.12E+00 - 1.12E+O0

(Cont.) Intrusion (ndoor Air (inhalation) Trichioroethene 1.16E-03 1.t6E-03 CNS/LiverfEndocrfne System - 3.37E+00 3.37E+00
Vinyl chloride g.37E-06 9.37E-06 - _

=hom,ca,To,o, INo.ooE+ooIo.ooE+ooI 1.,TE-og(o.ooE+ooIN,._7E-o3l! Io.ooE+ooIo.ooE+oo14.,gE+ooIo.oo_+ool ,.4g_.oo
Exo....Po,ntTo,o, II ) i ) III._YE-03II 114_4gE+O0

Exp ..... Medium Total II N 1.17E-03 II lJ.._gE*OO_.ed.....to, " " ...E-03, "2gg_+0_--_

Notes:

- Not applicable or not available

CNS Central Neryous System

EPA U.S. Environmental Protection Agency

ft bgs Feet below ground surface

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Alameda Point OU-2BRI Report Page 2 of 2



ATTACHMENT F1
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Attachment F1
........ SubsurfaceVapor Fateand TransportModeling

F1 Introduction

This attachment presents the methodology for estimating exposure point concentrations
(EPCs) for inhalation of chemicals of potential concern (COPC) in indoor and outdoor air
at sites where chemicals may volatilize from impacted subsurface media. As discussed in
Section 5.4.2 of Appendix F, volatilization of vapors from groundwater into indoor air
was evaluated for the commercial/industrial and residential receptors, and volatilization
of vapors to outdoor air was evaluated for the construction worker receptor.

Volatile contamination in a source medium (for example, groundwater) can migrate to
other media through volatilization, diffusion, or advection. Volatile organic compounds
(VOC) in groundwater can migrate to indoor air through cracks in building foundations.
VOCs can also migrate from groundwater through overlying soil to outdoor air.

F2 General Approach

EPCs for indoor air were estimated using the EPA groundwater vapor intrusion model
(EPA 2003) which is based on the Johnson and Ettinger model (1991). The model
estimates indoor air EPCs using site-specific input parameters, including the EPCs for
ingestion of chemicals in groundwater, in combination with hypothetical residential and

'- commercial/industrial building parameters. The EPCs from the model were used in the
risk assessment to estimate risk from indoor inhalation of COPCs.

EPCs for COPCs in outdoor air were estimated using the American Society for Testing
and Materials (ASTM) emission model, which also uses the EPCs for ingestion of
chemicals in groundwater and other site-specific input parameters that are similar to those
required by the Johnson and Ettinger model. The EPCs from the model were used in the
risk assessment to estimate risks from outdoor inhalation of COPCs.

For the purpose of this investigation, VOC are defined as chemicals with a molecular
weight of less than 200 grams per mole and a Henry's Law Constant greater than 1E-05
atmospheres per cubic meter per mole (EPA 2004). The EPCs for ingestion of VOCs in
groundwater from Plume 1, which underlies all four sites at OU-2B, served as major
input parameters for both the indoor and outdoor air models.

F3 Vapor Intrusion Model and Calculation of Indoor Air Concentrations

Johnson and Ettinger (1991) introduced a screening-level model that incorporates both
convective and diffusive mechanisms to estimate the transport of contaminant vapors
emanating from groundwater into indoor spaces located directly above or in close
proximity to the source of contamination. Johnson and Ettinger reported that results from
the model agree qualitatively with published experimental case histories, and that the



results are in good qualitative and quantitative agreement with detailed three-dimensional
numerical modeling of radon transport into houses (Loureiro and others 1990).

The vapor intrusion model estimates an attenuation coefficient that relates the vapor
concentration in the indoor space to the vapor concentration at the source of
contamination. The model is constructed as both a steady-state solution to vapor
transport (infinite or nondiminishing source) and as a quasi-steady-state solution (finite or
diminishing source). Inputs to the model include chemical properties of the contaminant,
saturated and unsaturated zone soil properties, structural properties of the building, and
appropriate exposure assumptions for receptors that are being evaluated (EPA 1997,
2000, and 2002).

Estimates of air emissions and transport of volatile COPCs from groundwater to indoor
air are based on properties of the contaminant, the saturated and vadose zone soil, and the
overlying buildings or residential structures (EPA 1997, 2000, and 2002). Input
parameters are discussed in the following subsections.

F3.1 Soil Characteristics

Site-specific soil and hydrogeological data were used for the vapor intrusion evaluation.
For the purposes of this evaluation, the soil stratigraphy is assumed to be homogenous
from soil surface to groundwater. The following parameters were used in the Johnson
and Ettinger model to calculate the target air concentrations:

• Depth to groundwater: 167.6 cm (site-specific)

• Depth below grade to bottom of enclosed space floor: 15 cm (default for crawl
space)

• Average soil temperature: 13.89° Celsius (obtained from Figure 8 of EPA 2000)

• Vadose zone soil type: Sand (site-specific)

• Vadose zone soil dry bulk density: 1.62 grams/cm2 (site-specific)

• Vadose zone soil total porosity: 0.398 (site-specific)

• Vadose zone soil water-filled porosity: 0.163 cm3/cm3 (calculated)

F3.2 Building Parameters

To ensure a conservative exposure scenario for potential future exposure, default building
parameters were based on a typical building scenario, in case future buildings were
constructed at the site. The parameters used for the residential exposure scenario are
conservatively based on values established in the Update to Draft, Interim Soil Gas
Screening Levels for Evaluation of Potential Indoor-Air Impacts (RWQCB 2003).
Commercial/industrial parameters are very conservative and are likely to be more
representative of a large residential structure than a typical commercial/industrial
exposure scenario. Generally speaking, larger buildings have smaller associated risks "......



and hazards because the air volume is increased and air exchange rates tend to be higher.
, .... The building parameters used in the indoor air evaluation were as follows:

• Indoor air exchange rate: 1 per hour for residential exposure scenario, 5 per hour
for indoor worker exposure scenario (based upon RWQCB RWQCB 2003)

• Building footprint, residential exposure scenario: 961 cm by 961 cm, with an
enclosed space height of 244 cm (based upon RWQCB 2003)

• Building dimensions, commercial/industrial residential exposure scenario: 961 cm
by 961 cm, with an enclosed space height of 488 cm (based upon RWQCB 2003)

The modeled indoor air concentrations for the residential and commercial/industrial

exposure scenarios are presented as Table Ft-1 to this attachment.

F4 ASTM Model and Calculation of Outdoor Air Concentrations

For construction worker receptors, the ASTM model is used to estimate ambient air EPCs
based on the concentration of VOCs in groundwater. The model uses site-specific soil
characteristics and chemical-specific physical parameters to calculate a groundwater to
outdoor air volatilization factor (VFwamb),which is then multiplied by the groundwater
EPC to estimate the ambient air EPC. The ASTM model equations are presented as
Figure F1-1 to this attachment.

F4.1 Soil Characteristics

Similar to the Johnson and Ettinger model, Site-specific soil and hydrogeological data
were used for the vapor intrusion evaluation. For the purposes of this evaluation, the soil
stratigraphy is assumed to be homogenous from soil surface to groundwater. The
following parameters were used in the ASTM model to calculate the target air
concentrations:

• Depth to groundwater: 167.6 cm (site-specific)

• Soil type: Sand (site-specific)

• Capillary fringe air-filled porosity: 0.145 (calculated in J & E model based upon
soil type)

• Soil total porosity: 0.398 (site-specific)

• Capillary fringe water filled porosity: 0.253 (calculated in J & E model based upon
soil type)

• Soil air filled porosity: 0.235 (calculated: total porosity minus water filled porosity)

• Soil water filled porosity: 0.163 cm3/cm3 (site-specific)

• Wind speed above ground in ambient mixing zone: 225 cm/s (ASTM default)



• Height of air in mixing zone: 200 cm (ASTM default) .,_

• Width of source area parallel to the wind: 39,000 cm (site-specific, based upon the
north-south length of Plume 1)

• Thickness of capillary fringe: 17.05 cm (calculated in J & E model based upon soil
type)

• Thickness of vadose zone: 150.55 cm (calculated in J & E model based upon soil
type)

F4.2 Chemical-Specific Diffusion Coefficients and Volatilization Factors

For each COPC in groundwater, chemical-specific diffusion coefficients and
volatilization factors were calculated using the equations in Figure FI-1. To calculate the
diffusion coefficients and volatilization factors, chemical-specific physical properties
(Henry's Law constant, diffusivity in air, and diffusivity in water) were derived from the
VLOOKUP table in the Johnson and Ettinger model. The resulting groundwater to
outdoor air volatilization factors were then multiplied by the groundwater EPCs to
estimate the outdoor air EPCs.

The chemical-specific inputs, diffusion coefficients, volatilization factors, and modeled
outdoor air EPCs are presented as Table F1-2 to this attachment.
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........TABLE FI-1: MODELED INDOOR AIR EXPOSURE POINT CONCENTRATIONS
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

CAS Chemical of Potential EPC for GFoundwater EPC for Air - EPC for Air -
Number Concern Ingestion (mg/L) Residential (mg/m3)1 Industrial (mg/m3)1
71-55-6 1,1,1-Trichloroethane 2.23E-02 2.01E-03 2.01E-04
79-00-5 1,1,2-Trichloroethane 1.06E-02 4.59E-05 4.59E-06
75-34-3 1,1-Dichlorethane 1.08E-01 3.16E-03 3.16E-04
75-35-4 1,1-Dichlorethene 5.89E-01 9.92E-02 9.92E-03
95-63-6 1,2,4-Trimethylbenzene 1.13E-02 2.33E-04 2.33E-05
95-50-1 1,2-Dichlorobenzene 1.34E-02 9.49E-05 9.49E-06
107-06-2 1,2-Dichlorethane 1.25E-02 7.70E-05 7.70E-06
540-59-0 1,2-Dichlorethene(Total) 2.94E-01 6.08E-03 6.08E-04
78-87-5 1,2-Dichloropropane 1.00E-04 1.41E-06 1.41E-07
108-67-8 1,3,5-Trimethylbenzene 1.06E-02 2.08E-04 2.08E-05
541-73-1 1,3-Dichlorobenzene 4.50E-03 5.39E-05 5.39E-06
106-46-7 1,4-Dichlorobenzene 6.42E-03 5.92E-05 5.92E-06
78-93-3 2-Butanone 7.10E-02 2.35E-05 2.35E-06
591-78-6 2-Hexanonea 2.00E-03 1.31E-06 1.31E-07
91-57-6 2-Methylnaphthalene 7.00E-04 8.28E-07 8.28E-08
108-10-1 4-Methyl-2-pentanone 2.90E-02 1.90E-05 1.90E-06
83-32-9 Acenaphthene 2.00E-03 6.52E-07 6.52E-08
208-96-8 Acenaphthylene 2.00E-03 6.52E-07 6.52E-08

...... 67-64-1 Acetone 1.65E+00 5.45E-04 5.45E-05
71-43-2 Benzene 1.59E-02 5.01E-04 5.01E-05
75-27-4 Bromodichloromethane 7.10E-03 2.55E-05 2.55E-06
75-15-0 Carbon disulfide 7.53E-03 1.61E-03 1.61E-04
108-90-7 Chlorobenzene 6.07E-03 9.89E-05 9.89E-06
75-00-3 Chloroethane 1.23E-02 1.47E-03 1.47E-04
67-66-3 Chloroform 7.44E-03 1.82E-04 1.82E-05
74-87-3 Chloromethane 7.26E-03 5.88E-04 5.88E-05
156-59-2 cis-l,2-Dichloroethene 5.55E-02 1.15E-03 1.15E-04
57-12-5 Cyanide 6.60E-02 9.60E-05 9.60E-06
100-41-4 Ethylbenzene 7.18E-03 2.48E-04 2.48E-05
86-73-7 Fluorene 1.00E-03 1.34E-07 1.34E-08
87-68-3 Hexachlorobutadiene 4.00E-04 9.57E-06 9.57E-07
98-82-8 Isopropylbenzene 5o50E-03 2.12E-02 2.12E-03
106-42-3 m,p-Xylene 1.32E-02 4.52E-04 4.52E-05
75-09-2 Methylene Chloride 9.90E-03 1.47E-04 1.47E-05
1634-04-4 Methyl-T-Butyl-ether 6.97E-03 2.95E-05 2.95E-06
91-20-3 Naphthalene 3.35E-02 5.03E-05 5.03E-06
104-51-8 n-Butylbenzene 2.40E-03 9.94E-05 9.94E-06
103-65-1 n-propylbenzene 1.22E-02 4.44E-04 4.44E-05
95-47-6 o-Xylene 6.86E-03 1.73E-04 1.73E-05
85-01-8 PhenanthreneD 2.00E-03 1.75E-07 1.75E-08
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TABLE F1-1" MODELED INDOOR AIR EXPOSURE POINT CONCENTRATIONS "__
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

CAS Chemical of Potential EPC for Groundwater EPC for Air - EPC for Air -
Number Concern Ingestion (mg/L) Residential (mg/m3)1 Industrial (mg/m3) 1

129-00-0 Pyrene 3.00E-03 6.77E-08 6.77E-09
135-9-88 sec-Butylbenzene 5.00E-04 5.50E-08 5.50E-09
98-06-6 tert-Butylbenzene 3.00E-04 1.30E-05 1.30E-06
127-18-4 trans-1,2-Dichloroethene 1.16E-02 9.43E-04 9.43E-05
127-18-4 Tetrachloroethene 5.84E-03 4.75E-04 4.75E-05
108-88-3 Toluene 6.35E-03 2.22E-04 2.22E-05
79-01-6 Trichloroethene 1.00E+00 5.23E-02 5.23E-03
75-01-4 Vinyl chloride 2.54E-02 5.47E-03 5.47E-04
106-42-3 Xylene (Total) 1.75E-02 5.96E-04 5.96E-05

Notes:
1. Exposure Point Concentrations(EPC) for indoor air were modeled using The Johnson and Ettinger Model availab
http://www.dtsc.ca.gov/ScienceTechnology/JE_Models.html

a 4-methyl-2-pentanonewas used as a surrogate based on similar chemical structure.
b Chrysenewas used as a surrogate based on similar chemical structure
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TABLEF1-2: MODELEDOUTDOORAIR EXPOSUREPOINTCONCENTRATIONS
Appendix F, HHRAfor CERCLASites 3, 4, 11, and 21, Alameda Point,Alameda, California

CAS Chemicalof Potential

Number Concern Cg(mg/L) Ha Air EPC (rag/m3)Dalr (1) Dwat (1) Dcap (2) D_(2) VFwamb (2)

71-55-6 1,1,1-Trichloroethane 2.23E-02 2.01E-04 7.05E-01 8.80E-06 7.95E-04 2.82E-03 1.03E-02 2.29E-04
79-00-5 1,1,2-Trichloroethane 1.06E-02 4.59E-06 7.80E-02 8.80E-06 8.09E-04 2.84E-03 5.49E-04 5.80E-06
75-34-3 1,1-Dichlorethane 1.08E-01 3.16E-04 7.42E-02 1.05E-05 7.58E-04 2.68E-03 3.19E-03 3.45E-04
75-35-4 1,1-Dichlorethene 5.89E-01 9.92E-03 9.00E-02 1,04E-05 9.16E-04 3.25E-03 1.80E-02 1.06E-02
95-63-6 1,2,4-Trimethylbenzene 1.13E-02 2.52E-01 6.06E-02 7.92E-06 6.19E-04 2.19E-03 2.86E-03 3.23E-05
95-50-1 1,2-Dichlorobenzene 1.34E-02 7.79E-02 6.90E-02 7.90E-06 7.09E-04 2.50E-03 1.01E-03 1.35E-05
107-06-2 1,2-Dichlorethane 1.25E-02 4.01E-02 1.04E-01 9.90E-06 1.07E-03 3.78E-03 7.84E-04 9.78E-06
540-59-0 1,2-Oichlorethene(Total)a 2.94E-01 1.67E-01 7.36E-02 1.13E-05 7.53E-04 2.67E-03 2.30E-03 6.76E-04
78-87-5 1,2-Dichloropropane 1.00E.04 1.15E-01 7.82E-02 8.73E-06 8.01E-04 2.83E-03 1.68E-03 1.68E-07

108-67-8 1,3,5-Trimethylbenzene 1.06E-02 2.41E-01 6.02E-02 8.67E-06 6.15E-04 2.18E-03 2.71E-03 2.88E-05
541-73-1 1,3-Dichlorobenzene 4.50E-03 1.27E-01 6.92E-02 7.86E-06 7.08E-04 2.51E-03 1.64E-03 7.39E-06
106-46-7 1,4-Dichlorobenzene 6.42E-03 9.96E-02 6.90E-02 7.90E-06 7.07E-04 2.50E-03 1.29E-03 8.27E-06
78-93-3 2-Butanone 7.10E-02 2.29E-03 8.08E-02 9.80E-06 1.10E-03 3.25E-03 3.84E-05 2.73E-06

591-78-6 2-Hexanoneb 2.00E.03 5.64E-03 7.50E-02 7.80E-06 8.53E-04 2.83E-03 8.25E-05 1.65E-07
91-57-6 2-Methylnaphthalene 7.00E-04 2.12E-02 5.22E-02 7.75E-06 5.55E-04 1.92E-03 2.10E-04 1.47E-07
108-10-1 4-Methyl-2-pentanone 2.90E-02 5.64E-03 7.50E-02 7.80E-06 8.53E-04 2.83E-03 8.25E-05 2.39E-06
83-32-9 Acenaphthene 2.00E.03 6.36E-03 4.21E-02 7.69E-06 6.07E-04 1.62E-03 5.33E-05 1.07E-07

208-96-8 Acenaphthylenec 2.00E.03 6.36E-03 4,21E-02 7.69E-06 5.07E-04 1.62E-03 5.33E-05 1.07E-07
67-64-1 Acetone 1.65E+00 1,59E-03 1.24E-01 1.14E-05 1.73E-03 5.02E-03 4.13E-05 6.83E-05
71-43-2 Benzene 1.59Eo02 2.28E-01 8.80E-02 9.80E-06 8.98E-04 3.18E-03 3.75E-03 5.97E-05
75-27-4 Bromodichloromethane 7.10Eo03 6.56E-02 2.98E-02 1.06E-05 3.14E-04 1.09E-03 3.70E-04 2.63E-06
75-15-0 Carbon disulfide 7.53Eo03 1.24E+00 1.04E-01 1.00E-05 1.06E-03 3.76E-03 2.41E-02 1.81E-04
108-90-7 Chlorobenzene 6.07Eo03 1.52E-01 7.30E-02 8.70E-06 7.47E-04 2.64E-03 2.08E-03 1.26E-05
75-00-3 Chloroethane 1.23E-02 3.61E-01 2.71E-01 1.15E-05 2.76E-03 9.79E-03 1.83E-02 2.26E-04
67-66-3 Chloroform 7.44E-03 1.50E-01 1.04E-01 1.00E-05 1.06E-03 3,76E-03 2.92E-03 2.17E-05
74-87-3 Chloromethane 7.26E-03 3.61E-01 1.26E-01 6.50E-06 1.28E-03 4.55E-03 8.49E-03 6.17E-05

156-59-2 cis-1,2-Dichloroethene 5.55E-02 1.67E-01 7.36E-02 1.13E-05 7.53E-04 2.67E-03 2.30E-03 1.28E-04
57-12-5 Cyanided 6.60E-02 5.44E-03 1.93E-01 2.10E-05 2.22E-03 7.31E-03 2.06E-04 1.36E-05

100-41-4 Ethylbenzene 7.18E-03 3.23E-01 7.50E-02 7.80E-06 7.65E-04 2.71E-03 4.53E-03 3.25E-05
86-73-7 Fluorene !.00E-03 2.61E-03 3.63E-02 7.88E-06 5.66E-04 1.53E-03 2.06E-05 2.06E-08
87-68-3 Hexachlorobutadiene 4.00E-04 3.34E-01 5.61E-02 6.16E-06 5.72E-04 2.03E-03 3.50E-03 1.40E-06
98-82-8 Isopropylbenzene 5.50E-03 4.74E+01 6.50E-02 7.10E-06 6.61E-04 2.35E-03 5,76E-01 3.17E-03

106-42-3 m,p-Xylene 1.32E-02 3.14E-01 7.69E-02 8.44E-06 7.84E-04 2.78E-03 4.52E-03 5.98E-05
75-09-2 MethyleneChloride 9.90E-03 8.98E-02 1.01E-01 1.17E-05 1.04E-03 3.66E-03 1.70E-03 1.68E-05

1634-04-4 Methyl-T-Butyl-ether 6.97E-03 2.56E-02 1.02E-01 1.05E-05 1.07E-03 3.74E-03 4.94E-04 3.44E-06
91-20-3 Naphthalene 3.35E-02 1.98E-02 5.90E-02 7.50E-06 6.25E-04 2.17E-03 2.22E-04 7.42E-06

104-51-8 n-Butylbenzene 2.40E-03 5.38E-01 5.70E-02 8.12E-06 5.81E-04 2.06E-03 5.73E-03 1.38E-05
103-65-1 n-propylbenzene 1.22E-02 4.37E-01 6.01E-02 7.83E-06 6.13E-04 2.17E-03 4.91E-03 6.00E-05
95-47-6 o-Xylene 6.86E-03 2.13E-01 8.70E-02 1.00E-05 8.88E-04 3.15E-03 3.47E-03 2.38E-05
85-01-8 Phenanthrene 2.00E-03 3.88E-03 2.48E-02 6.21E-06 3.56E-04 1.02E-03 2.04E-05 4.07E-08
129-00-0 Pyrene 3.00E-03 4.51E-04 2.72E-02 7.24E-06 1.32E-03 1.59E-03 3.70E-06 1.11E-08
135-9-88 sec-Butylbenzene 5.00E-04 5.68E-01 5.70E-02 8.12E-06 5.81E-04 2.06E-03 6.05E-03 3.03E-06
98-06-6 tert-Butylbenzene 3.00E-04 4.87E-01 5.65E-02 8.02E-06 5.76E-04 2.04E-03 5.14E-03 1.54E-06

127-18-4 trans-l,2-Dichloroethene 1.16E-02 3.85E-01 7.07E-02 1.19E-05 7.21E-04 2.56E-03 5.09E-03 5.91E-05
127-18-4 Tetrachloroethene 5.84E-03 7.64E-01 7.20E-02 8.20E-06 7.33E-04 2.60E-03 1.01E-02 5.93E-05
108-88-3 Toluene 6.35E-03 2.72E-01 8.70E-02 8.60E-06 8.87E-04 3.15fE-03 4.43E-03 2.81E-05
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TABLEF1-2: MODELEDOUTDOORAIR EXPOSUREPOINTCONCENTRATIONS
Appendix F, HHRA for CERCLASites 3, 4, 11, and 21, Alameda Point,Alameda, California

CAS Chemicalof Potential

Number Concern Cg(mg/L) Ha
Dair (1) Dwat (I) gcap(2) Ds(2) VFwamb(2) Air EPC (mg/m3)

79-01-6 Trichloroethene 1.00E+00 4.22E-01 7.90E-02 9.10E-06 8.05E-04 2.86E-03 6.23E-03 6.23E-03
75-01-4 Vinylchloride 2.54E-02 1.11E+00 1.06E-01 1.23E-05 1.08E-03 3.83E-03 2.20E-02 5.58E-04
106-42-3 Xylene (Total) 1.75E-02 3.14E-01 7.69E-02 8.44E-06 7.84E-04 2.78E-03 4.52E-03 7.89E-05

Notes:

a cis-l,2-dichloroethene was usedas a surrogatebasedon similar chemicalstructure
b 4-methyl-2-pentanenewas usedas a surrogate basedon similarchemical structure
c Acenaphthenewas usedas a surrogatebasedon similarchemicalstructure
d Hydrogencyanidewas used as a surrogate

(1) Dair and Dwvalueswere taken from the VLOOKUP table in the Johnsonand Ettinger Indoor Air Model
(2) Dcap,Dws,andVFwamb valueswere derived from the equationsin Figure F1-1

Cg Groundwaterexposure pointconcentration
H Chemical-specificHenry's Law constant
Dair Chemical-specificair diffusioncoefficient
gwat Chemical-specificwaterdiffusioncoefficient

Dcap Chemical-specificeffectivediffusioncoefficientthrough the capillary fringe

Ds Chemical-specificeffectivediffusioncoefficientin soil basedon vapor-phaseconcentration
VFwamb Chemical-specificgroundwaterto outdoor air volatilizationfactor
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FIGURE F1-1"ASTM EQUATION FOR CALCULATION OF OUTDOORAIR CONCENTRATIONS FROM GROUNDWATER
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Volatilization factor (VFwamb) for groundwater to outdoor air:

mg

m 3 - air = H _ , 10 3 L

VF'_"mb' mg 1+ I ]

Uai r * _ * Low
L - H20 W *D,.,

where:

Dws = Effective diffusion coefficient between groundwater and soil surface

Dws --cm = (heap+ hv) * _ +hcap__hv-1
s Dcap Ds

where:

Dca p = Effective diffusion coefficient through the capillary fringe

DS = Effective diffusion coefficient in soil based on vapor-phase concentration

Dcap[Cm2 q 3.33 3.33
= Dair , Oacap -Jr-Dwat , 1 , Owcap

1 0333 10_]3
D s crn 2 = O air , as + D wat , ,H
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FIGURE F1-1" ASTM EQUATION FOR CALCULATION OF OUTDOORAIR CONCENTRATIONS FROM GROUNDWATER
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Acronyms/Abbreviations:
Cag COPC concentration in air (mg/m_)

Cg COPC concentration in groundwater (rag/L)
cm centimeter

cm2/sec square centimeters per second
cm3-air/cm3-soil cubic centimeters of air per cubic centimeters of soil
cm3-H20/cm3-air cubic centimeters of water per cubic centimeters of air

cm3-H20/cm3-soil cubic centimeters of water per cubic centimetersof soil

a height of air in mixing zone (cm)
Dair diffusion coefficient in air (cmZ/sec)

Dcap effective diffusion coefficientthrough capillary fringe (cmZ/sec)
Ds effective diffusivity in vadose zone (cmZ/sec)

gwat diffusion coefficient in water (cmZ/sec)

Dws effective diffusion coefficient between groundwater and soil surface

H Henry's Law constant (chemical-specific, cm3-H20/cm3-air)

hoap thickness of capillary fringe (cm)

hv thickness of vadose zone (cm)

Lgw depth to.groundwater (cm)
mg/L milligrams per liter
mg/m3 milligrams per cubic meter

mg/m3-air/mg/L-H20 milligrams per cubic meter air per milligrams per liter water

0acap volumetric air content in capillary fringe soils (cm_-air/cm_-soil)

eas volumetric air content in vadose zone soils (cm3-H20/cm3-soil)
e t total soil porosity (cm_/cm_-soil)

Owcap volumetric water content in capillary fringe soils (cm3-H20/cm3-soil)

ews volumetric water content in vadose zone soils (cm3-H20/cm3-soil)

Uair wind speed above ground surface in ambient mixingzone (cm/sec)
VFwamb volatilization factor (mg/m3-air/mg/L-H2O)

W width of source parallel to the wind, or groundwaterflow direction (cm)
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TO VIEW THE DATA, CONTACT:
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RECORDS MANAGEMENT SPECIALIST
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SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



TABLES

Site3 ChemicalNoncancerHazards

F-7.1.1.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Current Industrial Worker

F-7.1.2.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Construction Worker

F-7.1.3.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Adult Resident

F-7.1.4.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Child Resident

F-7.1.5.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Redeveloped Industrial Worker

F-7.1.6.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Redeveloped Construction Worker

F-7.1.7.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Redeveloped Adult Resident

F-7.1.8.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 3, Hypothetical Future Redeveloped Child Resident

Site 3 ChemicalCancerRisks

F-8.1.1.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Current Industrial Worker

F-8.1.2.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Construction Worker

F-8.1.3.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Adult Resident

F-8.1.4.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Child Resident

F-8.1.5.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Redeveloped Industrial Worker

F-8.1.6.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Redeveloped Construction Worker
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TABLES (Continued)

F-8.1.7.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
3, Hypothetical Future Redeveloped Adult Resident

7b
F-8.1.8.CTE EPA RAGS Part D Table-7-_,Calculation of CTE Chemical Cancer Risks, Site

3, Hypothetical Future Redeveloped Child Resident

Site 3 Summariesof ReceptorRisksand Hazardsfor COPCs

F-9.1.1.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Current Industrial Worker

F-9.1.2.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Construction Worker

F-9.1.3.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Adult Resident

F-9.1.4.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Child Resident

F-9.1.5CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Redeveloped Industrial Worker

F-9.1.6.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Redeveloped Construction Worker

F-9.1.7.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Redeveloped Adult Resident

F-9.1.8.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 3, Hypothetical Future Redeveloped Child Resident

Site 3 RiskSummaries

F-10.1.1.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Current Industrial Worker

F-10.1.2.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Hypothetical Future
Construction Worker

F-10.1.3.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Hypothetical Future Adult
Resident

F-10.1.4.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Hypothetical Future Child
Resident

F-10.1.5.CTE EPARAGSPart D Table10,Risk Summary,Site 3, HypotheticalFuture
RedevelopedIndustrialWorker ...........
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TABLES (Continued)
J

F-10.1.6.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Hypothetical Future
Redeveloped Construction Worker

F-10.1.7.CTE EPA RAGS Part D Table t0, Risk Summary, Site 3, Hypothetical Future
Redeveloped Adult Resident

F-10.1.8.CTE EPA RAGS Part D Table 10, Risk Summary, Site 3, Hypothetical Future
Redeveloped Child Resident

Site 4 ChemicalNoncancerHazards

F-7.2.1 .CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Current Industrial Worker

F-7.2.2.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Construction Worker

F-7.2.3.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Adult Resident

F-7.2.4.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Child Resident

.... F-7.2.5.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Redeveloped Industrial Worker

F-7.2.6.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Redeveloped Construction Worker

F-7.2.7.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Redeveloped Adult Resident

F-7.2.8.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 4, Hypothetical Future Redeveloped Child Resident

Site4 ChemicalCancerRisks

F-8.2.1.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Current Industrial Worker

F-8.2.2.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Construction Worker

F-8.2.3.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Adult Resident

F-8.2.4.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
..... 4, Hypothetical Future Child Resident
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TABLES (Continued)

F-8.2.5.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Redeveloped Industrial Worker

F-8.2.6.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Redeveloped Construction Worker

F-8.2.7.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Redeveloped Adult Resident

F-8.2.8.CTE EPA RAGS Part D Table :hr, Calculation of CTE Chemical Cancer Risks, Site
4, Hypothetical Future Redeveloped Child Resident

Site4 Summariesof ReceptorRisksandHazardsfor COPCs

F-9.2.1.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Current Industrial Worker

F-9.2.2.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Construction Worker

F-9.2.3.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Adult Resident

F-9.2.4.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Child Resident

F-9.2.5.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Redeveloped Industrial Worker

F-9.2.6.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Redeveloped Construction Worker

F-9.2.7.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Redeveloped Adult Resident

F-9.2.8.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 4, Hypothetical Future Redeveloped Child Resident

Site4 RiskSummaries

F-10.2.1.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Current Industrial Worker

F-10.2.2.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future
Construction Worker

F-10.2.3.CTE EPARAGSPartD Table 10,Risk Summary,Site4, HypotheticalFutureAdult
Resident _ ......
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TABLES (Continued)
'\ ,_s.

F-10.2.4.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future Child
Resident

F-10.2.5.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future
Redeveloped Industrial Worker

F-10.2.6.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future
Redeveloped Construction Worker

F-10.2.7.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future
Redeveloped Adult Resident

F-10.2.8.CTE EPA RAGS Part D Table 10, Risk Summary, Site 4, Hypothetical Future
Redeveloped Child Resident

Site 11ChemicalNoncancerHazards

F-7.3.1.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Current Industrial Worker

F-7.3.2.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Construction Worker

F-7.3.3.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Adult Resident

F-7.3.4.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Child Resident

F-7.3.5.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Redeveloped Industrial Worker

F-7.3.6.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Redeveloped Construction Worker

F-7.3.7.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Redeveloped Adult Resident

F-7.3.8.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 11, Hypothetical Future Redeveloped Child Resident

Site 11ChemicalCancerRisks

F-8.3.1 .CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
1t, Current Industrial Worker

F-8.3.2.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Construction Worker
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TABLES (Continued) . _

F-8.3.3.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Adult Resident

F-8.3.4.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Child Resident

F-8.3.5.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Redeveloped Industrial Worker

F-8.3.6.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Redeveloped Construction Worker

F-8.3.7.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
11, Hypothetical Future Redeveloped Adult Resident

"7_
F-8.3.8.CTE EPA RAGS Part D Table :7_,Calculation of CTE Chemical Cancer Risks, Site

11, Hypothetical Future Redeveloped Child Resident

Site 11Summariesof ReceptorRisksand Hazardsfor COPCs

F-9.3.1.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Current Industrial Worker

F-9.3.2.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Construction Worker

F-9.3.3.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Adult Resident

F-9.3.4.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Child Resident

F-9.3.5.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Redeveloped Industrial Worker

F-9.3.6.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Redeveloped Construction Worker

F-9.3.7.CTE EPA RAGS Part D Table 9, Smnmary of Receptor Risks and Hazards for
COPCs, Site 1!, Hypothetical Future Redeveloped Adult Resident

F-9.3.8.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 11, Hypothetical Future Redeveloped Child Resident

Site 11RiskSummaries

F-10.3.1.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Current Industrial Worker J
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TABLES (Continued)

F-10.3.2.CTE EPA RAGS Part D Table 10, Risk Summary, Site l 1, Hypothetical Future
Construction Worker

F-10.3.3.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Hypothetical Future Adult
Resident

F-10.3.4.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Hypothetical Future Child
Resident

F-10.3.5.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Hypothetical Future
Redeveloped Industrial Worker

F-10.3.6.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Hypothetical Future
Redeveloped Construction Worker

F-10.3.7.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11,Hypothetical Future
Redeveloped Adult Resident

F-10.3.8.CTE EPA RAGS Part D Table 10, Risk Summary, Site 11, Hypothetical Future
Redeveloped Child Resident

Site21 ChemicalNoncancerHazards

.... ' F-7.4.1.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Current Industrial Worker

F-7.4.2.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Construction Worker

F-7.4.3.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Adult Resident

F-7.4.4.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Child Resident

F-7.4.5.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Redeveloped Industrial Worker

F-7.4.6.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Redeveloped Construction Worker

F-7.4.7.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Redeveloped Adult Resident

F-7.4.8.CTE EPA RAGS Part D Table 7b, Calculation of CTE Chemical Noncancer Hazards,
Site 21, Hypothetical Future Redeveloped Child Resident
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TABLES (Continued)

Site21 ChemicalCancerRisks

F-8.4.1.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Cun'ent Industrial Worker

F-8.4.2.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Construction Worker

F-8.4.3.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Adult Resident

F-8.4.4.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Child Resident

F-8.4.5.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Redeveloped Industrial Worker

F-8.4.6.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Redeveloped Construction Worker

F-8.4.7.CTE EPA RAGS Part D Table 7a, Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Redeveloped Adult Resident

F-8.4.8.CTE EPA RAGS Part D Tableq,a-,Calculation of CTE Chemical Cancer Risks, Site
21, Hypothetical Future Redeveloped Child Resident

Site21 Summariesof ReceptorRisksand Hazardsfor COPCs

F-9.4.1.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Current Industrial Worker

F-9.4.2.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Hypothetical Future Construction Worker

F-9.4.3.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Hypothetical Future Adult Resident

F-9.4.4.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
•COPCs, Site 21, Hypothetical Future Child Resident

F-9.4.5.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Hypothetical Future Redeveloped Industrial Worker

F-9.4.6.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Hypothetical Future Redeveloped Construction Worker

F-9.4.7.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazm'ds for ........
COPCs, Site 21, Hypothetical Future Redeveloped Adult Resident
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TABLES (Continued)

F-9.4.8.CTE EPA RAGS Part D Table 9, Summary of Receptor Risks and Hazards for
COPCs, Site 21, Hypothetical Future Redeveloped Child Resident

Site21 RiskSummaries

F-10.4.1.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Current Industrial Worker

F-10.4.2.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future
Construction Worker

F-10.4.3.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future Adult
Resident

F-10.4.4.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future Child
Resident

F-10.4.5.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future
Redeveloped Industrial Worker

F-10.4.6.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future
Redeveloped Construction Worker

F-10.4.7.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future
Redeveloped Adult Resident

F-10.4.8.CTE EPA RAGS Part D Table 10, Risk Summary, Site 21, Hypothetical Future
Redeveloped Child Resident
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ATTACHMENT F3
PHYSICAL CHEMICAL DATA USED IN THE RISK ASSESSMENT



TABLE F3-1"Volatilization Factor (VF) and Particulate Emission Factor (PEF)
_ .... Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Chemicalof PotentialConcern ! VolatilizationFactor(m3/kg)a I ParticulateEmissionFactor(m3/kg)

1,1-Dichloroethane 2.42E+03 --

1,1-Dichloroethene 1.43E+03 --

1,1,1-Trichloroethane 2.21E+03 --

1,1,2-Trichloroethane 6.49E+03 --

1,1,2,2-Tetrachloroethane 1.40E+04 --

!,2-Dichlorobenzene 1.50E+04 --

1,2-Dichloroethane 3.90E+03 --

1,2-Dichloroethene (Total)u 2.90E+03 --

1,2-Dichloropropane 3.60E+03 --
1,2,4-Trimethylbenzene 2.00E+04 --

1,3-Dichlorobenzene 1.50E+04 --
• ¢

1,3,5-Trlmethylbenzene 8.04E+03 --
1,4-Dichlorobenzene 1.29E+04 --
2-Butanone 1.90E+04 --

2-Hexanonea 2.50E+04 --

2-Methylnaphthalen_ 4.30E+04 --
2,4-Dimethylphenol -- 1.32E+09
2,4-Dinitrotoluene -- 1.32E+09
3,3 Dichlorobenzidine -- 1.32E+09
4-Bromophenyl-phenylether -- 1.32E+09

. 4-Chlorophenyl-phenylether -- 1.32E+09
4-Methyl-2-pentanone 2.50E+04 --
4,4-DDD -- 1.32E+09
4,4-DDE -- 1.32E+09
4,4-DDT -- 1.32E+09
alpha-BHC -- 1.32E+09
alpha-Chlordane -- 1.32E+09
Acenaphthene 1.80E+05 --

Acenaphthylenf 1.80E+05 --
Acetone 1.26E+04 --
Aluminum -- 1.32E+09
Anthracene 7.00E+05 --

Antimony -- 1.32E+09
Aroclor-1254 -- 1.32E+09
Aroclor-1260 -- 1.32E+09
Arsenic -- 1.32E+09
Barium -- 1.32E+09

Beryllium -- 1.32E+09
Benzene 2.70E+03 --

Benzo(a)anthracene -- 1.32E+09
Benzo(a)pyrene -- 1.32E+09
Benzo(b)fluoranthene -- 1.32E+09
Benzo(g,h,i)perylene -- 1.32E+09
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TABLE F3-1: Volatilization Factor (VF) and Particulate Emission Factor (PEF)
AppendixF,HHRAfor CERCLASites3, 4, 11,and21, AlamedaPoint,Alameda,California ........."

Chemicalof PotentialConcern I VolatilizationFactor(m3/kg)a I ParticulateEmissionFactor(m3/kg)
Benzo(k)fluoranthene -- 1.32E+09

Beta-BHC -- 1.32E+09

bis(2-ethylhexyI)phthalate -- 1.32E+09
Bromodichloromethane 8.26E+03 --

Butylbenzylphthalate -- 1.32E+09

Cadmium -- 1.32E+09

Carbazole -- 1.32E+09
Carbon disulfide 1.20E+03 --

Chlordane -- 1.32E+09
Chlorobenzene 6.30E+03 --

Chloroethane 1.30E+03 --

Cfiloroform 2.70E+03 --

Chloromethane 1.18E+03 --

Chromium -- 1.32E+09

Chromium (VI) -- 1.32E+09

Chrysene -- 1.32E+09

cis-l,2-Dichloroethene 2.90E+03 --

Cobalt -- 1.32E+09

Copper -- 1.32E+09

Cyanide -- 1.32E+09 - .......

Dibenzo(a,h)anthracene -- 1.32E+09
Dibenzofuran 6.50E+05 --

Dieldrin -- 1.32E+09

Diethylphthalate -- 1.32E+09

Dimethylphthalate -- 1.32E+09

di-n-Butylphthalate -- 1.32E+09

di-n-Octylphthalate -- 1.32E+09
Endrin Ketone -- 1.32E+09

Ethylbenzene 5.40E+03 --

Fluoranthene -- 1.32E+09

Fluorene 3.60E+05 --

gmnma-BHC (Lindane) -- 1.32E+09

gamma-chlordane -- 1.32E+09

Heptachlor Epoxide -- 1.32E+09

Hexachlorobutadiene -- 1.32E+09

Indeno(1,2,3-cd)pyrene -- 1.32E+09

Iron -- 1.32E+09

Isopropylbenzene 3.6E+03 --

Lead -- 1.32E+09

Manganese -- 1.32E+09

Mercm3r -- 1.32E+09
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TABLE F3-1: Volatilization Factor (VF) and Particulate Emission Factor (PEF)
\ .... Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

of PotentialConcern I VolatilizationFactor(m3lkg)a I ParticulateEmissionFactorChemical (m3/kg)

Methoxychlor -- 1.32E+09

Methylene Chloride 2.49E+03 --

Methyl-T-Butyl-ether 4.70E+03 --

Molybdenum -- 1.32E+09

m,p-Xylene 6.10E+03 --

m-Xylene 6.10E+03 --

Naphthalene 4.30E+04 --
Nickel -- 1.32E+09

n-Butylbenzene 1.10E+04 --
n-Nitroso-diphenylamine -- 1.32E+09
n-Nitroso-di-n-propylamine -- 1.32E+09
n-propylbenzene 1.10E+04 --
o-Xylene 6.10E+03 --
Pentachlorophenol -- 1.32E+09
Phenol -- 1.32E+09

Phenanthreneg 7.00E+05 --

p-Isopropyltoluen_ 2.10E+04 --
Pyrene 3.80E+06 --
sec-Butylbenzene 8.30E+03 --
Selenium -- 1.32E+09
Silver -- 1.32E+09

, ..... tert-Butanolh 4.64E+04 --
tert-Butylbenzene 1.00E+04 --
Tetrachloroethene 2.60E+03 --

Thallium -- 1.32E+09

Titanium -- ! .32E+09

Toluene 4.00E+03 --

trans-1,2-Dichloroethene 2.30E+03 --
Trichloroethene 3.30E+03 --
Vanadium -- 1.32E+09

Vinyl chloride 1.00E+03 --

Xylene (Total) 6.10E+03 --
Zinc -- 1.32E+09

Notes:

Volatile chemciatwere assigned volatilizationfactors and non-volatile chemicals were assigned particulateemission factors.

EPA 2004 PRG Tables used to determine if the chemical was a VOC. Chemicals not listed on the PRGtable were determined to be

a VOC defined as having Henry's Law constant equal or greater than 0.00001 and vapor pressureequal or greater than 0.001 mm Hg

(DTSC 1990: PEA Guidance).

-- Not applicable

m3/kg cubic meters per kilogram

VF Volatilization Factor
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TABLE F3-1: Volatilization Factor (VF) and Particulate Emission Factor (PEF)
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California \ J

Chemicalof PotentialConcern JVolatilizationFactor(m3/kg)a I ParticulateEmissionFactor(m3/kg)

a EPA (2004) Region9 PRG Tables

b ChemicalspecificVF for cis-1,2-dichloroetheneis used as a surrogatevalue.

cChemical specificVF for 1,2,4-trimethylbenzeneis used as a surrogatevalue.

dChemcial specific VF for methyl isobutyl ketone is used as a surrogatevarue.

e ChemcialspecificVFfor napthaleneis used as a surrogatevalue.

f Chemcial specificVF for acenaptheneis usedas a surrogate value.

g ChemcialspecificVF for anthraceneis used as a surrogatevaTue.

h VF calculatedbased onVF equation:VF =Q/C x CF x [(3.14 "DA"T) 1/2/ (2 x Pbx DA)]

EPA (2004)PRG IntercalculationTables:PhysicalChemicalData
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TABLE F3-2: Dermal Absorption Factor (ABS)
_ . Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Chemical of Potential Concern ABS (cm/hr) a

1,1-Dichloroethane 0.01
1,1-Dich!oroethene 0.01
1,1,1-Trichloroethane 0.01
1,1,2-Trichloroethane 0.01
1,1,2,2-Tetrachloroethane 0.01
1,2-Dichlorobenzene 0.01
1,2-Dichloroethane 0.01

1,2-Dichloroethene (Total)b 0.01
1,2-Dichloropropane 0.01
1,2,4-Trimethylbenzene --
1,3-Dichlorobenzene 0.01
1,3,5-Trimethylbenzene 0.01
1,4-Dichlorobenzene --
2-Butanone 0.01
2-Hexanone 0.01

2-Methylnaphthalene 0.01
2,4-Dimethylphenol 0.01
2,4-Dinitrotoluene 0.102
3,3 Dichlorobenzidine 0.01
4-Bromophenyl-phenylether 0.01
4-Chlorophenyl-phenylether --

. 4-Methyl-2-pentanone 0.01
4,4-DDD 0.01
4,4-DDE 0.01
4,4-DDT 0.03
alpha-BHC 0.01

alpha_Chlordane° --
Acenaphthene 0.13
Acenaphthylene 0.01
Acetone 0.01
Aluminum 0.001
Anthracene 0.13

Antimony 0.001
Aroclor- 1254 0.14
Aroclor- 1260 0.14
Arsenic 0.03
Barium 0.001

Beryllium 0.001
Benzene 0.01

Benzo(a)anthracene 0.13
Benzo(a)pyrene 0.13
Benzo(b)fluoranthene 0.13
Benzo(g,h,i)perylene 0.13
Benzo(k)fluoranthene 0.13
Beta-BHC 0.01
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TABLE F3-2: Dermal Absorption Factor (ABS)
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California "......"

Chemical of Potential Concern ABS (cm/hr)a

bis(2-ethylhexyl)phthalate 0.01
Bromodichloromethane 0.01

Butylbenzylphthalate 0.01
Cadmium 0.001
Carbazole 0.01
Carbon disulfide 0.25
Chlordane --
Chlorobenzene 0.01
Chloroethane 0.01
Chloroform 0.01
Chloromethane 0.01
Chromium 0.001
Chromium (VI) 0.001
Chrysene 0.13
cis- 1,2-Dichloroethene 0.01
Cobalt 0.001

Copper 0.001
Cyanide 0.01
Dibenzo(a,h)anthracene 0.13
Dibenzofuran 0.01
Dieldrin 0.01

Diethylphthalate 0.01 -,/
Dimethylphthalate 0.01
di-n-Butylphthalate 0.01
di-n-Octytphthalate 0.01
Endrin Ketone --

Ethylbenzene 0.01
Fluoranthene 0.13
Fluorene 0.13

gamma-BHC (Lindane) 0.04
gamma-chlordane --
Heptachlor Epoxide 0.01
Hexachlorobutadiene 0.01

Indeno( 1,2,3-cd)pyrene 0.13
Iron 0.001

Isopropylbenzene 0.01
Lead 0.001

Manganese 0.001
Mercury --
Methoxychlor 0.01
Methylene Chloride 0.01
Methyl-T-Butyl-ether 0.01
Molybdenum 0.001
m,p-Xylene 0.01
m-Xylene 0.01
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TABLE F3-2: Dermal Absorption Factor (ABS)
......... Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Chemical of Potential Concern ABS (cm/hr)a

Naphthalene 0.13
Nickel 0.001

n-Butylbenzene --
n-Nitroso-diphenylamine 0.01
n-Nitroso-di-n-propylamine 0.01
n-propylbenzene --
o-Xylene 0.01
Pentachlorophenol 0.25
Phenol 0.1
Phenanthrene 0.01

p-Isopropyltoluene --
Pyrene 0.13
sec-Butylbenzene --
Selenium 0.001
Silver 0.001
tert-Butanol --

tert-Butylbenzene --
Tetrachloroethene 0.01
Thallium --
Titanium --
Toluene 0.01

trans-1,2-Dichloroethene 0.01
Trichloroethene 0.01
Vanadium 0.001

Vinyl chloride 0.01
Xylene (Total) 0.01
Zinc 0.001

Notes:

a Chemical specific ABS are taken from Risk Assessment Guidance for Superfund Volume I: Human Health

Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. July 2004.

An ABS of 0.010 was used for inorganics when a value was unavailable.

b Chemical specific ABS for cis-1,2-dichloroethene is used as a surrogate value.

cChemical specific ABS for Chlordane used as a surrogate value.

\. _:j
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TABLE F3-3: Permeability Factor (Kp)
...... Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, C_

Chemical of Potential Concern Kp (unitless)

1,1-Dichloroethane 0.0089

1,1-Dichloroethene 0.0159

1,1,1 -Trichloroethane 0.0171

1,1,2-Trichloroethane 0.0064

1,1,2,2-Tetrachloroethane 0.0090

1,2-Dichlorobenzene 0.0659

1,2-Dichloroethane 0.0053

1,2-Dichloroethene (Total) 0.0149

1,2-Dichloropropane 0.0099

1,2,4-Trimethylbenzene a 0.0944

1,3-Dichlorobenzene 0.0775

1,3,5-Trimethylbenzene 0.0944 -

1,4-Dichlorobenzeneb 0.0620

2-Butanone 0.0011

2-Hexanone 0.0045

2-Methylnaphthalene 0.1420

2,4-Dimethylphenol 0.0147

2,4-Dinitrotoluene 0.0038

. ....... 3,3 Dichlorobenzidine 0.0169

4-Bromophenyl-phenylether 0.1850

4-Chlorophenyl-phenylether c 0.1850

4-Methyl-2-pentanone 0.0040

4,4-DDD 0.4000

4,4-DDE 0.9160

4,4-DDT 1.0600

alpha-BHC 0.0279

alpha-Chlordane b 0.0460

Acenaphthene 0.1330

Acenaphthylene 0.1410
Acetone 0.0006

Aluminum 0.0021

Anthracene 0.2250

Antimony 0.0011

Aroclor-1254 1.2900

Aroclor- 1260 5.4800

Arsenic 0.0019

Barium 0.0004
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TABLE F3-3: Permeability Factor (Kp)
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, C_ "_

Chemical of Potential Concern Kp (unitless)

Beryllium 0.0007
Benzene 0.0207

Benzo(a)anthracene 0.9480

Benzo(a)pyrene 1.2400

Benzo(b)fluoranthene 0.6990

Benzo(g,h,i)perylene 2.0000

Benzo(k)fluoranthene 1.2000
Beta-BHC 0.0279

bis(2-ethylhexyl)phthalate 1.9700
Bromodichloromethane 0.0050

Butylbenzylphthalate 0.0541
Cadmium 0.0004

Carbazole 0.0797

Carbon disulfide 0.0156

Chlordaneb 0.0520

Chlorobenzene 0.0407

Chloroethane 0.0080

Chloroform 0.0089

Chloromethane 0.0042

Chromium 0.0010

Chromium (VI) 0.0010

Chrysene 1.0300

cis-l,2-Dichloroethene 0.0149
Cobalt 0.0012

Copper 0.0003

Cyanide 0.0009

Dibenzo(a,h)anthracene 1.6800
Dibenzofuran 0.1510

Dieldrin 0.0445

Diethylphthalate 0.0044

Dimethylphthalate 0.0017

di-n-Butylphthalate 0.0598

di-n-Octylphthalate 4.4500

Endrin Ketoneb'd 0.0160

Ethylbenzene 0.0739
Fluoranthene 0.5130

Fluorene 0.1710
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TABLE F3-3: Permeability Factor (Kp)
',..... Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, C_

Chemical of Potential Concern Kp (unitless)

gamma-BHC (Lindane) 0.0279

gamma-chlordaneb 0.0460

Heptachtor Epoxide 0.0276
Hexachlorobutadiene 0.1210

Indeno(1,2,3-cd)pyrene 2.2300
Iron 0.0002

Isopropylbenzene 0.1400
Lead 0.0003

Manganese 0.0013

Mercury 0.0010

Methoxychlor 0.0600

Methylene Chloride 0.0045

Methyl-T-Butyl-ether 0.0026

Molybdenum 0.0007

m,p-Xylene 0.0802

m-Xylene 0.0802

Naphthalene 0.0694
Nickel 0.0003

...... n-Butylbenzenee 0.1400

n-Nitroso-diphenylamine 0.0196

n-Nitroso-di-n-propylamine 0.0028

n-propylbenzenee 0.1400

o-Xylene 0.0704

Pentachlorophenol 0.1950

phenol 0.0055
Phenanthrene 0.2290

p-Isopropyltoluenee 0.1400

Pyrene 0.3240

sec-Butylbenzenee 0.1400
Selenium 0.0009

Silver 0.0006

tert-Butanolb"f 0.0019

tert-Butylbenzene_ 0.1400
Tetrachloroethene 0.0481

Thalliumb 0.0010

Titanium 0.0014
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TABLE F3-3: Permeability Factor (Kp)
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, C_

Chemical of Potential Concern Kp (unitless)

Toluene 0.0453

trans- 1,2-Dichloroethene 0.0481

Trichloroethene 0.0157

Vanadium 0.0014

Viny! chloride 0.0113

Xylene (Total) 0.0802
Zinc 0.0003

Notes:

Unless noted, Kp values were taken from the Risk Assessment Information

System website: http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
a Chemical Parameter from 1,3,5-Trimethylbenzene used as a surrogate

b Kp value from EPA 1992, Dermal Exposure Assessment: Principles
and Applications. January 1992. EPA/600/8-91/011B

c Chemical Parameter from 4-Bromophenyl-phenylether used as surrogate
d Chemical Parameter from Edrin used as surrogate
e Chemcial Parameter from isopropyl-benzene used as a surrogate
f Chemical parameter from n-butanol used as a surrogate
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TABLE F3-4: Uptake FactorsFor The Ingestionof HomegrownProducePathway
Appendix F, HHRAfor CERGLASites3, 4, 11,and 21,Alameda Point,Alameda,California

Uptake Factor = 0.03 x Kow°-77+ 0.82

Kocx Foc

UptakeFactor
I I I I

Metals

Aluminum ..............
Antimony ..............
Arsenic ............ 1.14E-02
Barium ..............
Beryllium ..............
Cadmium ............ 1.44E-01
Chromium ..............
ChromiumVl ..............
Cobalt ..............
Copper ..............
Iron ..............
Lead ..............
Manganese ..............
Mercury ............ 1.76E-02
Molybdenum ..............
Nickel ............ 1.86E-02
Selenium ............ 1.83E-02
Silver ..............
Thallium ..............
Titanium ..............
Vanadium ..............
Zinc ............ 7.43E-02

Volatile OrganicChemicals
1,1,1-Trichloroethane Yes .......... --
1,1,2,2-Tetrachloroethane Yes ............
1,1,2-Trichloroethane Yes ............
1,1-Dichloroethane Yes ............
1,1-Dichloroethene Yes ............
1,2,4-Trimethylbenzene Yes ............
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TABLE F3-4: UptakeFactorsFor The Ingestionof HomegrownProducePathway
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

UptakeFactor = 0.03 X Kow0"77+ 0.82
KOCx FOC

Chemical of Potential Concern Volatile? Lipophilic? Kow Log Kow KowSource Koc Log Koc KocSource Uptake Factor

1,2-Dichlorobenzene Yes .............
1,2-Dichloroethane Yes ............

1,2-Dichloroethene (Total) d Yes ............
1,2-Dichloropropane Yes ............
1,3,5-Trimethylbenzene Yes ............
1,3-Dichlorobenzene Yes ............
1,4-Dichlorobenzene Yes ............
2-Butanone Yes ............
2-Hexanone ..............

4-Methyl-2-pentanone Yes ............
Acetone Yes ............
Benzene Yes ............
Bromodichloromethane Yes ............
Carbon disulfide Yes ............
Chlorobenzene Yes ............
Chloroethane Yes ............
Chloroform Yes ............
Chloromethane Yes ............
cis-1,2-Dichloroethene Yes ............
Ethylbenzene Yes ............
m,p-Xylene f Yes ............
Methylene Chloride Yes ............
Methyl-T-Butyl-Ether Yes ............
o-Xylene Yes ...........
Tetrachloroethene Yes ............
Toluene Yes ............
Trichloroethene Yes ............

Vinyl chloride Yes ............
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TABLE F3-4: Uptake FactorsForThe Ingestionof HomegrownProducePathway
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point,Alameda, California

UptakeFactor = 0.03 X KOW0"77+ 0.82
KOCx FOC

Chemicalof PotentialConcern Volatile? Lipophilic? Kow Log Kow KowSource Koc Log Koc Koc Source UptakeFactor

Xylene (Total) Yes .......... I --
Semivolatile Organic Chemicals

2,4-Dimethylphenol No No 2.0E+02 2.3 EPA2004 2.1E+02 2.3 EPA2002 1.24E-01
2,4-Dinitrotoluene No No 1.0E+02 2.0 EPA 1996 9.6E+01 2.0 EPA2002 1.97E-01
2-Methylnaphthalene a Yes ............
3,3'-Dichlorobenzidine No No 3.2E+03 3.5 EPA 1996 7.2E+02 2.9 EPA2002 2.20E-01
4-Bromophenyl-phenylether No Yes 1.1E+05 5.0 EPA1998 1.2E+05 5.1 EPA 1998 1.90E-04
4-Chlorophenyl-phenylether b No Yes 5.9E+04 4.8 EPA 1998 7.4E+04 4.9 EPA 1998 1.91E-04
Acenaphthene Yes ............
Acenaphthylene Yes ............
Anthracene Yes ............

Benzo(a)anthracene No Yes 5.0E+05 5.7 EPA2004 4.0E+05 5.6 EPA2002 1.85E-04
Benzo(a)pyrene No Yes 1.0E+06 6.0 EPA2004 1.0E+06 6.0 EPA2002 1.23E-04
Benzo(b)fluoranthene No Yes 1.6E+06 6.2 EPA1996 1.2E+06 6.1 EPA2002 1.45E-04
Benzo(g,h,i)perylene Yes ............
Benzo(k)fluoranthene No Yes 1.3E+06 6.1 EPA2004 1.2E+06 6.1 EPA2002 1.21E-04
bis(2-ethylhexyl)phthalate No Yes 1.3E+05 5.1 EPA2004 1.5E+07 7.2 EPA2002 1.68E-06
Butylbenzylphthalate No Yes 7.9E+04 4.9 EPA2004 5.8E+04 4.8 EPA2002 3.11E-04
Carbazole No No 5.0E+03 3.7 EPA2004 3.4E+03 3.5 EPA2002 6.50E-02
Chrysene No Yes 5.0E+05 5.7 EPA2004 4.0E+05 5.6 EPA2002 1.85E-04
Dibenzo(a,h)anthracene No Yes 3.2E+06 6.5 EPA2004 3.8E+06 6.6 EPA2002 7.99E-05
Dibenzofuran Yes ............

Diethylphthalate No No 3.2E+02 2.5 EP/_2004 2.9E+02 2.5 EPA2002 1.16E-01
Dimethylphthalate No No 4.3E+01 1.6 EPA1998 2.7E+02 2.4 EPA 1998 5.12E-02
di-n-Butylphthalate No Yes 5.0E+04 4.7 EPA2004 3.4E+04 4.5 EPA2002 3.70E-04
di-n-Octylphthalate No Yes 1.3E+08 8.1 EPA2004 8.3E+07 7.9 EPA2002 6.22E-05
Fluoranthene No Yes 1.0E+05 5.0 EPA2004 1.1E+05 5.0 EPA2002 1.99E-04
Fluorene Yes ..........

Hexachlorobutadiene No Yes 6.3E+04 4.8 EPA2004 5.4E+04 4.7 EPA2002 2.79E-04
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TABLE F3-4: Uptake FactorsForThe Ingestionof HomegrownProducePathway
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Uptake Factor= 0.03 x Kow°77+ 0.82
Koc x Foc

Chemicalof PotentialConcern Volatile? Lipophilic? Kow Log Kow Kow Source Koc Log Koc KocSource UptakeFactor

Indeno(1,2,3-cd)pyrene No Yes 4.0E+06 6.6 EPA2004 3.5E+06 6.5 EPA2002 1.04E-04
Naphthalene Yes ............
n-Nitroso-di-n-propylamine No No 2.5E+01 1.4 EPA 1996 2.4E+01 1.4 EPA 2002 4.91E-01
n-Nitroso-diphenylamine No No 1.3E+03 3.1 EPA2004 1.3E+03 3.1 EPA2002 6.30E-02
Pentachlorophenol No Yes 1.3E+05 5.1 EPA2004 5.9E+02 2.8 EPA2002 4.30E-02
Phenanthrene ..............
Phenol No No 3.2E+01 1.5 EPA2004 5.9E+02 2.8 EPA2002 2.11E-02

Pyrene Yes ............
Pesticides/PCBs

4,4'-DDD f No Yes 1.0E+06 6.0 EPA2004 1.0E+06 6.0 EPA2002 1.25E-04
4,4'-DDE g No Yes 5.0E+05 5.7 EPA2004 4.5E+06 6.7 EPA2002 1.65E-05
4,4-DDT" No Yes 2.5E+06 6.4 EPA2004 2.6E+06 6.4 EPA2002 9.67E-05
alpha-BHC No No 6.3E+03 3.8 EPA2004 1.2E+03 3.1 EPA2002 2.12E-01
alpha-Chlordane No Yes 3.2E+05 5.5 EPA2004 1.2E+05 5.1 EPA2002c 4.30E-04
Aroclor 1254 No Yes 5.0E+06 6.7 EPA2004d 1.0E+06 6.0 EPA1998 4.34E-04
Aroclor 1260 No Yes 1.6E+06 6.2 EPA2004Q 1.0E+06 6.0 EPA 1998e 1.81E-04
beta-BHC No No 6.3E+03 3.8 EPA2004 1.3E+03 3.1 EPA2002 2.07E-01
Chlordane No Yes 3.2E+05 5.5 EPA2004 1.2E+05 5.! EPA2002c 4.30E-04
Dieldrin No Yes 3.2E+04 4.5 EPA2004 2.1E+04 4.3 EPA2002 4.13E-04
Endrin Ketone _ No Yes 4.0E+04 4.6 EPA2004 1.2E+04 4.1 EPA2002 8.56E-04

gamma-BHC No No 4,0E+03 3.6 EPA2004 1.1E+03 3.0 EPA2002 1.73E-01
gamma-Chlordane No Yes 3.2E+05 5.5 EPA2004 1.2E+05 5.1 EPA 20020 4.30E-04
Heptachlor Epoxide No Yes 2.5E+05 5.4 EPA2004 8.3E+04 4.9 EPA2002 5.20E-04
Methoxychlor No Yes 6.3E+04 4.8 EPA2004 9.8E+04 5.0 EPA2002 1.53E-04
Other

Cyanide I -- I -- I -- I -- I I -- I -- I I --
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TABLE F3-4: UptakeFactorsForThe Ingestionof HomegrownProducePathway
Appendix F, HHRA for CERCLA Sites 3, 4, 11, and 21, Alameda Point, Alameda, California

Uptake Factor= 0.03 X KOW0"77+ 0.82
Koc x Foc

Chemical of Potential Ooncern I Volatile? Lipophilic?I Kow LogKow I KowSource Koc LogKoc I KocSource Uptake Factor

Notes:
a Valuesfor naphthaleneused
b Valuesfor 3-chlorophenyl-phenyletherused
c Kocvalue for chlordaneused
d Kowvalue for polychlorinatedbiphenylsused
e Kocvalue for Aroclor-1254used
f Valuesfor DDDused
g Valuesfor DDEused
h Valuesfor DDTused
i Valuesfor endrinused
j Valuesfor alpha-BHCused

References:

U.S. Environmental ProtectionAgency(EPA). 1996. "Soil ScreeningGuidance:TechnicalBackgroundDocument." EPA/540/R-95/128.Officeof SolidWaste and Emergency
Response (OSWER),Washington,D.C. May.
EPA. 1998. "Human HealthRiskAssessmentProtocolfor HazardousWaste CombustionFacilities,Volume2." EPA/530-D-98-001B.OSWER. July.
EPA. 2002. "SupplementalGuidancefor DevelopingSoilScreeningLevelsfor SuperfundSites." OSWER9355.4-24. December.
EPA. 2004. "SuperfundChemicalData Matrix." Availableonline at http://www.epa.gov/superfund/sites/npt/hrsres/tools/scdm.htm.January.
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ATTACHMENT F4
TOXICITY PROFILES FOR OU-2B RISK DRIVERS

F4.1 ARSENIC

Arsenic is a naturally occurring element with widespread distribution. Arsenic is used in
metallurgy to harden copper, lead, and alloys, in the manufacture of certain types of
glass, and in medical applications. Because arsenic is present in many mineral ores, it is
frequently concentrated near mining sites as a by-product of smelting. Historically,
inorganic and organic forms of arsenic were widely used as pesticides. Consequently,
arsenic concentrations are frequently elevated in agricultural areas.

Human arsenic exposure occurs primarily through oral ingestion of both organic and
inorganic forms of arsenic. The ingestion of arsenic in food items constitutes the largest
source of arsenic exposure on a daily basis (approximately 25 to 50 micrograms per day).
The particular form of arsenic ingested is a critical factor, since it is well established that
trivalent arsenic compounds are more toxic than pentavalent forms. However, exposure
to individuals at hazardous waste sites is usually to the pentavalent form because natural
oxidation processes in the environment favor this formation (Agency for Toxic

,....... Substances and Disease Registry [ATSDR] 2000c).

Water-soluble arsenic is efficiently absorbed from the gastrointestinal tract. Reaching the
systemic circulation, trivalent arsenic is detoxified in the liver by conversion to
methylarsenic acid and dimethylarsenic acid, which are the principal forms excreted in
the urine. The body burden of arsenic can reach considerable levels since it can be
sequestered in nails, hair, bones, teeth, skin, liver, kidneys, and lungs (ATSDR 2000c).

The adverse health effects produced by arsenic are highly dose-dependent. For example,
at low concentrations arsenic may be an essential nutrient and substitute for phosphorus
in key biochemical reactions (ATSDR 2000c). However, at high levels, arsenic has been
recognized, and used since ancient times, as an effective human poison. At toxic levels,
it produces a severe form of peripheral arteriosclerosis known as blackfoot disease.

Chronic exposure to low levels of arsenic can produce malaise and fatigue,
gastrointestinal distress, anemia, basophilic stippling, and neuropathy. The prominent
pathological effect, however, is plantar and palmar hyperpigmentation and hyperkeratotic
lesions (ATSDR 2000c). Although these lesions alone do not pose a significant health
concern, they may ultimately develop into malignant skin cancers and metastasize to
other parts of the body.
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The oral reference dose (RID) for arsenic is 0.0003 mg/kg-day based on pathological . .......
changes in skin as well as lesions in blood vessels and includes an uncertainty factor of 3
(EPA 2003). EPA has not established an inhalation reference concentration (RfC) for
arsenic.

Arsenic is classified as a class A carcinogen. The basis for the classification is an
increased lung cancer mortality observed in multiple human populations exposed through
the inhalation route. An increased mortality was observed in multiple internal organs
(liver, kidney, lung, and bladder) and increased incidences of skin cancer were observed
in populations consuming drinking water containing high concentration of inorganic
arsenic. An oral cancer slope factor (CSF) of 1.5 (mg/kg-day)-1and an inhalation unit
risk factor (URF) of 0.0043 (ug/m3)-1have been established by EPA (EPA 2003).

F4.2 BENZENE

Benzene is a highly volatile organic compound, and inhalation is its primary route of
exposure. An estimated 40 to 50 percent of the inhaled dose is estimated to be absorbed
into the bloodstream. Benzene is readily absorbed from the gastrointestinal tract
following oral ingestion because of its lipophilic nature. In contrast, dermal absorption of
benzene is limited. Benzene is distributed to fatty tissues in the body and has an affinity
for adipose and nervous tissue, bone marrow, liver, spleen, and blood. Benzene is
metabolized in the liver to phenol that is subsequently excreted in the urine.

Long-term exposure to benzene can result in central nervous system (CNS) and
gastrointestinal effects; however, the primary pathological target is the bone marrow, the
principal blood-forming organ in adults. Symptoms include anemia, leukemia, and
thrombocytopenia as well as other hematologic abnormalities. Triggered by chronic
benzene exposure, these hematologic abnormalities may progress to leukemia. Benzene
does not appear to be teratogenic.

Both the oral RID (0.004 mg/kg-day) and inhalation RfC (0.03 mg/m3) are based on a
decreased lymphocyte count in an occupational study and includes an uncertainty factor
of 300 (EPA 2003).

Benzene is classified as a class A weight-of-evidence carcinogen (EPA 2003), based on
nonlymphocytic leukemia associated with occupational exposures and neoplasia in
experimental animals. An oral CSF of 0.055 (mg/kg-day)-1 and an inhalation URF of
0.0000078 (ug/m3)-I have been established by EPA.

''4 _ _/'
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F4.3 BROMODICHLOROMETHANE

Bromodichloromethane is used as a chemical intermediate and solvent, but is best known
as one of the trihalomethanes found in treated (chlorinated) drinking water in municipal
water supplies.

Bromodichloromethane is absorbed rapidly by the respiratory and GI tracts and is
distributed widely, especially to fatty organs and tissues. It is metabolized in the liver to
carbon monoxide, which is responsible for some of its toxic effects.

Single, large doses ofbromodichloromethane can cause CNS and lesions in the liver.
The kidney is another target but is affected much less severely. Repeated doses to
animals cause similar effects, as well as kidney and liver tumors. No data are available
on reproductive toxicity and environmental toxicity.

The oral RID for bromodichloromethane is 0.02 mg/kg-day. This RID is based on a
critical effect of renal cytomegaly in experimental animals (EPA 2003). Route-to-route
extrapolation (RTR) is used to evaluate noncancer effects from inhalation exposure.

Bromodichloromethane is classified as a class B2 probable human carcinogen based on
inadequate human data and sufficient evidence of carcinogenicity in mice and rats. The
oral and inhalation CSFs for bromodichloromethane are both 0.062 (mg/kg-day)-1.

"....... F4.4 CHLOROMETHANE

Chloromethane is a naturally occurring and man-made chemical. Most of the
chloromethane released into air comes from chemical reactions in plants, wood, charcoal,
burning coal, the ocean, and rotting wood. Formally, chloromethane was used as a
refrigerant, pesticide, and fumigant. Today, chloromethane is used in the production of
silicone, agricultural chemicals, methylcellulose, quaternary amines, and butyl rubber
(ATSDR 1998a).

The main routes of exposure include ingestion and inhalation. Chloromethane in the
lungs or GI tract rapidly enters the bloodstream where it is transported to the liver,
kidneys, and brain. Most chloromethane breaks down into other products where it is
excreted in urine. The small amount of chloromethane that remains unchanged is
expelled through the lungs. Prolonged dermal contact is rare as chloromethane
volatilizes at room temperature. The amount of chloromethane absorbed dermally is
unknown (ATSDR 1998a).

Acute exposure can result in mild to severe neurological effects (confusion staggering,
impaired speech), tachycardia, increased heart rate, decreased blood pressure, nausea,
vomiting, renal and endocrine effects, cerebellar lesions, and sometimes death. Chronic
exposure effects can cause, jaundice, cirrhosis, liver necrosis, neurotoxic effects (such as
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impaired memory, impaired vision, or impaired gait and speech), disorientation, delirium, ,_
and sometimes death (ATSDR 1998a).

EPA provides an inhalation RID of 0.026 mg/kg-day (EPA 2003) based on the critical
effect of cerebellar lesions in mice and includes an uncertainty factor of 1,000 (EPA
2003). Because chloromethane exists primarily as a gas, no adequate oral exposure
studies exist from which an oral RID may be derived.

Chloromethane is classified as a Class D carcinogen, which means that it is not
classifiable as to its human carcinogenicity. Chloromethane was classified as an agent
whose carcinogenic potential cannot be determined (EPA 2003). The Health Effects
Assessment Summary Tables (HEAST) list oral and inhalation CSFs of 0.013 and 0.0063
(mg/kg-day)1, respectively (EPA 1997). The oral and inhalation CSFs are based on
kidney tumors in mice.

F4.5 CHROMIUM(VI)

Chromium is an element that occurs naturally in many different mineralogic forms and is
present in high concentrations at mining sites. Chromium has many industrial uses
including steel fabrication, paint manufacturing, and chrome plating.

The primary routes of chromium exposure are ingestion and inhalation. Its absorption
from the lungs and GI tract is significant but not complete. Chromium exists in a variety ......""
of oxidation states. Like other elements, its toxicity depends on the particular species
(ATSDR 2000a). Hexavalent chromium is the most toxic form of chromium, while
trivalent chromium is an essential nutrient.

Chromic toxicity is most commonly reported after industrial exposure to chromate, or to
mixed chromate and chromic acid forms of chromium. In this setting, the routes of
exposure are inhalation and dermal contact, with pathological effects developing at the
site of exposure. Typical symptoms of chronic exposure involve allergic contact
dermatitis, skin ulcers, rhinitis and nasal ulceration with nasal septum perforation. Lung
tumors are common in chromate-exposed workers and particularly in those who smoke
cigarettes, who are predisposed due to the inhalation of chromium from tobacco smoke.
Although not as common, liver and kidney lesions have also been reported.

EPA provides an oral RID of 0.003 mg/kg-day (EPA 2003) based on no observed effects
and includes an uncertainty factor of 300 (EPA 2003). Confidence in this study is low
based on the small number of animals tested, small number of parameters measured, and
the lack of toxic effect at the highest dose tested (EPA 2003). EPA provides an
inhalation RfC of 0.0000022 mg/kg-day based on the critical effect of nasal septum
atrophy following occupational exposures to chromic acid mists. Confidence in the
chosen study is low because of uncertainties regarding the exposure characterization and
the role of direct contact for the critical effect.
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Hexavalent chromium exposure by the inhalation route is a class A carcinogen based on
...... evidence of lung cancer in epidemiological studies. Carcinogenicity ofhexavalent

chromium exposure by the oral route cannot be determined and it is listed as class D
carcinogen (EPA 2003). The inhalation URF for hexavalent chromium is 0.012
(ug/m3)-1. The Integrated Risk Information System (IRIS) toxicity profile notes that the
inhalation URF should not be used if the air concentration exceeds 0.8 ug/m3.

F4.6 1,4-DICHLOROBENZENE

1,4-Dichlorobenzene does not occur naturally and is a chemical used to control moths,
molds, and mildew, and to deodorize restrooms and waste containers. It also has
applications in fumigants, insecticides, lacquers, paints, and seed disinfection products.
Exposure to 1,4-dichlorobenzene happens mostly from breathing high levels in indoor air
or workplace air (ATSDR 1998b). Extremely high exposures can cause dizziness,
headaches, and liver problems. At room temperature, 1,4-dichlorobenzene is a white
solid with a strong, pungent odor. When exposed to air, it slowly changes from a solid to
a vapor (ATSDR 1998b).

The EPA National Center for Environmental Assessment (NCEA) provides an oral RfD
for 1,4-dichlorobenzene of 0.03 mg/kg-day (EPA 2002). The inhalation RfC (0.8 mg/m3)
is based on the critical effect of significantly increased liver weights of P1, parental male
rats (EPA 2003). The inhalation RfC is based on a subchronic no observed adverse effect

. ..... level (NOAEL) dose; an uncertainty factor of 100 was applied. Confidence in the
primary study is medium (EPA 2003).

1,4-Dichlorobenzene is a class C possible human carcinogen, based on an increase in
liver tumors in mice administered 1,4-dichlorobenzene for 103 weeks (RAIS 2003).
HEAST lists an oral CSF of 0.024 (mg/kg-day)-1 (EPA 1997). EPA-NCEA lists an
inhalation CSF of 0.022 (mg/kg-day)-1(EPA 2002).

F4.7 1,2-DICHLOROETHANE

1,2-Dichloroethane can be absorbed via the ingestion, inhalation, and dermal exposure
routes. The oral RID (0.03 mg/kg-day) is based on a subchronic NOAEL dose; an
uncertainty factor of 1,000 was applied. At the NOAEL dose, liver weight was
increased; however no lesions were observed (RAIS 2003). No chronic studies were
available for the derivation of a chronic NOAEL (RAIS 2003).

The inhalation RfC (0.005 mg/m3) is based on a lowest observed adverse effect level
(LOAEL) dose for an increased incidence of gastrointestinal effects as well as liver and
gall bladder disease in workers occupationally exposed to 1,2-dichloroethane. The
inhalation reference concentration includes an uncertainty factor of 3,000.
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1,2-Dichloroethane is classified as a class B2 weight-of-evidence carcinogen (EPA 2003) _.....
based on the induction of several types of tumors in rats and mice via gavage and lung
papillomas in mice after topical administration (RAIS 2003). An oral CSF of 0.091
(mg/kg-day)1 was derived from a long-term study in which rats and mice were
administered technical grade 1,2-dichloroethane via gavage. The unit risk should not be
used if the air concentration exceeds 400 ug/m3, since above this concentration the unit
risk may not be appropriate.

The inhalation URF of 0.000026 (ug/m3)-1is based on the same study used to determine
the oral CSF. Reitz and others (1982 as cited in EPA 2003) found the major urinary
metabolites to be the same (and generated in the same relative amounts) in rats that
ingested or inhaled 1,2-dichloroethane. The IRIS toxicity profile notes that the inhalation
URF should not be used if the air concentration exceeds 0.04 ug/m3.

F4.8 1,2-DICHLOROETHENE

1,2-DCE enters the environment through human industrial activity, and is a known
degradation product of TCE and PCE in certain media and under certain dechlorinating
conditions in the environment. 1,2-DCE is released to the environment from chemical
factories that make or use this chemical, from landfills and hazardous waste sites
containing this chemical, from chemical spills, from burning of vinyl-containing objects,
and from the breakdown of other chlorinated chemicals. Inhalation, oral, and dermal
routes of exposure to 1,2-dichloroethene are of concern to humans because 1,2-DCE has .......
been found in air, groundwater that may be used for drinking in the future, and soil.

Toxicokinetic data are very limited for both human and animal exposures. Partition
coefficients suggest that 1,2-DCE has a much stronger affinity for blood and fats than for
air. Although the compound is relatively lipophilie, there is no good evidence of
accumulation in important organs such as liver, brain, kidney, and adipose tissue. It is
likely that 1,2-DCE is metabolized to more hydrophilic by-products, and, therefore,
eliminated quickly as metabolites.

The most significant effects of 1,2-DCE exposures are hematological and hepatic. At
high levels of exposure, clinical symptoms that have been reported in humans exposed to
1,2-DCE in air include nausea, drowsiness, fatigue, intracranial pressure and ocular
irritation. No information is available on oral toxicity for 1,2-DCE in humans. No
information is available on the relative toxicities of the cis- and trans-isomers of 1,2-DCE
in humans. Pathological lesions of the heart, liver, and lung have been reported in rats
exposed to trans-l,2-DCE in air. Ataxia and respiratory depression occur in the terminal
stages prior to death in animals. Since these conditions have not been observed in
humans, their relevance to public health is not known.

A variety of genotoxicity tests have been performed for 1,2-DCE. The predominant
results are negative, and no carcinogenicity studies were found in the literature. EPA has -....._'
found that both the cis- and trans-l,2-DCE isomers are "not classifiable" as to their
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carcinogenicity. Toxicity factors for cis-l,2-DCE were used to estimate the toxicity of
\ 1,2-DCE (total). The oral RID for cis-l,2-DCE (0.01 mg/kg-day) is based on

hematopoetic system effects (EPA 1997) in a 90-day gavage study in rats, and includes
an uncertainty factor of 3,000. An inhalation RID was route-extrapolated from the oral
RID following the EPA Region IX approach.

F4.9 MANGANESE

Manganese is an essential element in humans; however, it can cause toxic effects with
prolonged exposure at high concentrations via the oral or inhalation routes. The National
Research Council (NRC) recommends a dietary allowance of 2 to 5 mg/day as a "safe
and adequate" intake of manganese for an adult human (NRC 1989 as cited in RAIS
2003). The primary target organ for manganese toxicity is the central nervous system.
Symptoms include headache, insomnia, and disorientation. These symptoms progress
with continued exposure and the motor skill effects are often irreversible. Based on
human epidemiological studies, 0.8 mg/kg-day for drinking water exposure and
0.34 mg/m3 in air for inhalation exposure are estimated as LOAELs for central nervous
system effects (RAIS 2003).

Intestinal absorption has been estimated to be between 3 and 10 percent of the amount of
manganese ingested (RAIS 2003). Due to the greater bioavailability of manganese from
water, separate RIDs for water and diet have been determined (RAIS 2003).

Kawamura and others (1941) reported incidences of manganese toxicity resulting from
the consumption of contaminated water. Symptoms included lethargy, tremors, increased
muscle tonus, and, mental disturbances. The drinking water was estimated to contain at
least 28 mg/L manganese, which is equivalent to an intake of 0.8 mg/kg-day for a 70-kg
adult drinking 2 L/day of water.

No single study was used to determine the oral dietary RID for manganese
(0.14 mg/kg-day), which accounts for intake from all sources (e.g., diet, soil, and water).
Information from many large populations consuming normal diets over an extended
period of time with no adverse effects was used to determine the RID. The IRIS
assessment for manganese recommends that the dietary contribution from the normal
U.S. diet (an upper limit of 5 mg/day) be subtracted when evaluating non-food (such as
drinking water or soil) exposures to manganese, leading to an RID of 0.071 mg/kg-day
for non-food items. The explanatory text in IRIS further recommends using a modifying
factor of 3 when calculating risks associated with non-food sources due to a number of
uncertainties that are discussed in the IRIS file for manganese, leading to a RID of
0.024 mg/kg-day.

A study conducted by Roels and others (1987; as cited in RAIS 2003) compared
occupationally exposed workers (through the inhalation pathway) to a non-exposed
group. A higher frequency of coughs, dyspnea during exercise, episodes of acute

..... bronchitis, and altered lung parameters were found in the exposed group; however, these
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effects were only significant in workers who smoked. Respiratory effects were
determined to be secondary to neurological effects. Workplace exposure to manganese
dioxide resulted in decreased performance on tests measuring neurobehavioral function.
Based on these and other occupational studies, low-level occupational exposure to
manganese is associated with neurotoxic effects (EPA 2003). After an UF of 1,000 is
applied, an inhalation RfC of 0.00005 mg/m3was calculated (EPA 2003).

Manganese is assigned to weight of evidence Group D based on a lack of existing studies
to assess its carcinogenicity. See Section 8.3.8 of Appendix H for additional information
on manganese.

F4.10 METHYLENECHLORIDE

Methylene chloride is a colorless liquid with a mild, sweet odor and does not occur
naturally in the environment. Methylene chloride is used as an industrial solvent and as a
paint stripper. It may also be found in some aerosol and pesticide products and is used in
the manufacture of photographic film (ATSDR 2000b). Exposure to methylene chloride
occurs mostly from breathing contaminated air, but may also occur through skin contact
or by drinking contaminated water. Breathing in large amounts of methylene chloride
can damage the central nervous system and can cause unsteadiness, dizziness, and nausea
and a tingling or numbness in fingers and toes. Contact of eyes or skin with methylene
chloride can result in burns and redness of the skin (ATSDR 2000b).

• Lji

The oral RID for methylene chloride is 0.06 mg/kg-day and is based on liver toxicity in
rats, and has an associated uncertainty factor of 100. Confidence in the RID is medium,
though confidence in the study is high (EPA 2003). HEAST lists the inhalation RfC for
methylene chloride as 3 mg/m3, based on critical liver effects; an uncertainty factor of
100 is applied (EPA 1997).

Methylene chloride is classified as a class B2 weight-of-evidence carcinogen (EPA 2003)
based on inadequate human data and sufficient evidence of carcinogenicity in animals;
including increased incidence of hepatocellular and alveolar/bronchiolar neoplasms in
male and female mice, and increased incidence of benign mammary tumors in both sexes
of rats, salivary gland sarcomas in male rats and leukemia in female rats (EPA 2003).
HEAST lists an oral and inhalation CSF of 0.013 (mg/kg-day)-1 and 0.0063 (mg/kg-
day)-1,respectively (EPA 1997).

F4.11 POLYNUCLEAR AROMATIC HYDROCARBONS

PAHs include more than 100 different compounds (ATSDR 1995). They have no known
use in manufacturing or industry and are associated primarily with incomplete
combustion of organic substances. Common sources of exposure to PAHs include
tobacco, smoke, wood, coal, oil, and gasoline.
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Although PAHs can enter the body through ingestion and dermal exposure, the most
.......... significant route of exposure is inhalation. Dermal and gastrointestinal absorption of

individual PAHs varies considerably. For example, gastrointestinal absorption of
benzo(a)anthracene is rapid and efficient, while only limited amounts of benzo(a)pyrene
are absorbed into the systemic circulation. Due to their lipophilic properties, PAHs can
be stored in tissues and organs with high fat content such as adipose tissue, the liver, and
the kidneys.

EPA considers seven PAHs to be probable human carcinogens (EPA 2003). These
include benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.
When admistered by gavage, several PAHs have been shown to induce papillomas and
malignant (and benign) tumors of the forestomach and/or lung adenomas and hepatomas.
Administered topically, the carcinogenic PAHs induce skin papillomas and carcinomas in
test animals. While there is adequate evidence for the carcinogenicity of PAHs in
humans, a number of epidemiologic and mortality studies indicate increased incidences
of cancer in humans exposed to mixtures of PAHs. Benzo(a)pyrene is the most studied
of the carcinogenic PAHs and has become the archetypal carcinogenic PAH used in
animal experiments.

RIDs for noncarcinogenic PAHs have been established for acenaphthene, anthracene,
fluoranthene, fluorene, naphthalene, and pyrene. Of these, only naphthalene was retained
as a COPC for the HHRA. Naphthalene has an oral RID of 0.02 mg/kg-day based on

" decreased body weights in male rats and includes an uncertainty factor of 3,000. The
inhalation RfC for naphthalene is 0.003 mg/m3 (EPA 2003) based on the LOAEL dose
for the formation of hyperplasia and metaplasia in respiratory and olfactory epithelium.
The RfC includes an uncertainty factor of 3,000.

EPA has established an oral CSF of 7.3 (mg/kg-day)-1for benzo(a)pyrene. An inhalation
URF has not been established (EPA 2003). The EPA Region 9 PRGs list a provisional
inhalation CSF of 3.1 (mg/kg-day)1 for benzo(a)pyrene. Toxicity equivalency factors for
other PAHs, as developed by EPA (1993) for determining SFs relative to benzo(a)pyrene
for the remaining carcinogenic PAHs, are:

• Benzo(a)anthracene = 0.1

• Benzo(b)fluoranthene = 0.1

• Benzo(k)fluoranthene -- 0.1

• Chrysene = 0.001

• Dibenzo(a,h)anthracene = 1.0

• Indeno(1,2,3-c,d)pyrene = 0.1

Alameda Point OU-2B RI Report F4-9



These values were used to determine the oral CSFs and inhalation CSFs for this HHRA.

F4.12 TETRACHLOROETHENE

Tetrachloroethene (PCE) is used primarily as a solvent in industry, and less frequently in
commercial dry cleaning operations (ATSDR 1997a). Exposure to the general population
can occur via exposure to contaminated air, food, and water.

PCE is rapidly absorbed by the lungs and the digestive tract but not through the skin
(RAIS 2003); therefore, the inhalation and oral routes are the major routes of human
exposure to PCE. The main target organs of PCE are the liver and kidney by both the
oral and inhalation exposure routes. Chronic exposure can cause various effects such as
respiratory tract irritation, headache, nausea, sleeplessness, abdominal pain, cirrhosis of
the liver, hepatitis, and nephritis.

Oral exposure to PCE is primarily through drinking contaminated groundwater. PCE
readily volatilizes from water, therefore contaminated water is also a potential source of
inhalation exposure to PCE. Compared to inhalation exposure, little PCE vapor is
absorbed across the skin. However, when PCE is trapped against the skin beneath an _,
impermeable barrier, small amounts of the solvent are absorbed.

The RfD for chronic oral exposure to PCE (0.01 mg/kg-day) is based on hepatotoxicity ..........
observed in mice given 100 mg PCE per kg body weight for 6 weeks and a NOAEL of
20 mg/kg (Buben and O'Flaherty 1985 as cited in EPA 2003). The PCE RfD includes an
uncertainty factor of 1,000. Because a RfC for PCE is not available on IRIS (EPA 2003),
a provisional RfC provided by NCEA was used. The provisional RfC (0.6 mg/m3) is
based on a benchmark dose for renal tubular effects in chronically exposed male and
female mice (National Toxicology Program [NTP] 1986 as cited in RAIS 2003).

Although several human studies of PCE exposures in the dry cleaning industry exist, the
Superfund Technical Support Center (STSC) concluded that the small number of subjects
used in some studies, the uncertainty associated with the adversity of some of the
observed effects, and the lack of adequate exposure information preclude deriving a
provisional reference concentration from the available occupational exposure studies.
Thus, the NTP (1986 as cited in RAIS 2003) animal study was selected as the basis of the
provisional RfC. In this study, a LOAEL of 678 mg/m3 was identified for the chronic
mouse study based on kidney effects (renal tubule cell karyomegaly, nephrosis, hepatic
degeneration and necrosis, and acute passive congestion in the lungs). To calculate the
provisional PCE RfC, the STSC selected the benchmark dose of 17 mg/m3 for renal
tubular cell karyomegaly in chronically exposed male and female mice (NTP 1986 as
cited in RAIS 2003) because it was the lowest critical concentration for a relevant. A
provisional chronic RfC of 0.6 mg/m3 PCE was determined and includes an uncertainty
factor of 30.
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The PCE toxicity values used in this HHRA are the most current, and reflect recent
...... (December 2001) recommendations by the STSC. However, these toxicity values have

not met with consensus in the formal EPA peer review process. Although the EPA's
Science Advisory Board recommended a cancer weight-of-evidence classification of
C-B2 continuum, the agency has not adopted a current position on the PCE carcinogenic
classification and the oral CSF and URF have been withdrawn from IRIS and HEAST. A
provisional oral CSF of 0.052 (mg/kg-day)-1and inhalation URF of 0.000003 (ug/m3)-1
are available from the National Center for Environmental Assessment (EPA-NCEA
2OO3).

F4.13 THALLIUM

Thallium is a relatively rare metal that exists in a variety of combinations with iron,
copper, sulfide, and selenium. It has been used as a rodenticide, but was banned in the
United States in 1972 because of unintended poisoning of birds and other animals, as
well as small children. Currently, thallium has several minor uses as alloys for electrical
and electronic devices.

Thallium is readily absorbed from the gastrointestinal tract and through the skin and is
distributed in a pattern much like that of potassium. Because its chemical properties are
similar to potassium, it can substitute for this essential element in biochemical reactions
and lead to disruptions of normal cellular metabolic function. Following high doses,

, ..... thallium is concentrated in the kidney and urine. The body burden of thallium can
increase for a protracted period because it is excreted slowly.

The toxic effects of thallium have been well characterized after many years of medicinal
and pesticide use. After acute doses, even lethal ones, effects do not appear until many
hours or even days postdose. Symptoms range from gastrointestinal disturbances, limb
pain and paralysis, polyneuritis, high blood pressure, optic nerve atrophy and blindness,
psychic excitement, liver and kidney lesions, and lymphocytosis. With chronic exposure,
a latent period with no clinical signs also is observed. When symptoms are present, they
are manifested as polyneuritis, optic nerve atrophy, and alopecia with eyebrow loss.

Thallium has not been shown to exert any reproductive toxicity, although it has been
shown to be fetotoxic in experimental animals.

The EPA has not determined the carcinogenic potential or derived an oral CSF or
inhalation URF for thallium (EPA 2003). The oral RID for thallium is dependent on the
species of thallium present. For this HHRA, the oral RID for thallium sulfate
(0.00008 mg/kg-day) was used after an adjustment based on the molecular weight of the
thallium salt resulting in an adjusted oral RID of 0.000066 mg/kg-day (EPA 2002). The
oral RID for thallium sulfate is based on the NOAEL dose identified in a subchronic
study conducted on rats and includes an uncertainty factor of 3,000. No inhalation RfCs
have been established for any of the thallium species listed in the IRIS database.
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F4.14 1,1,2-TRICHLOROETHANE

1,1,2-Trichloroethane, known commercially as vinyl trichloride, is a colorless, sweet-
smelling liquid that does not burn easily and boils at a higher temperature than water.
1,1,1-Trichloroethane is an intermediate in the production of 1,1-dichlorethene, can be
used as a solvent, and can occur naturally in landfills as an intermediate in 1,1,2,2-
tetrachloroethane biodegradation (ATSDR 1989). Its relatively high toxicity has led to
the general substitution of other chlorinated hydrocarbon solvents (ATSDR 1989). 1,1,2-
Trichloroethane is found primarily in air due to its volatilization in industrial wastewater
discharge and the release of fugitive emissions from its use as a solvent (ATSDR 1989).

1,1,2-Trichloroethane is absorbed readily by all routes. It is metabolized in the liver,
primarily by oxidative dechlorination, to products such as chloroacetic acid, which are
excreted in the urine. Some of the unmetabolized chemical is exhaled. Several
chemicals potentiate the toxicity of 1,1,2-trichloroethane, including acetone and
isopropanol, apparently through metabolic interactions in the liver.

Human dermal exposure to 1,1,2-trichloroethane can cause temporary stinging and
burning pain. No other information is available on the human health effects of exposure
to 1,1,2-trichloroethane. Most of what is known about the health effects of 1,1,2- _.
trichloroethane has been extrapolated from animal experiments. As with most chemicals,
exposure to large amounts of 1,1,2-trichlorethane can cause more damage than small
amounts. Acute exposure has caused death in animals, while chronic exposure has
caused a shortened lifespan. 1,1,2-Trichloroethane exposures may also produce skin
irritation, cause sleeplessness, affect the body's ability to fight infection, and affect the
liver, kidneys, central nervous system (CNS), lungs, and digestive tract (ATSDR 1989).

EPA (2003) lists an oral RID for 1,1,2-trichloroethane of 0.004 mg/kg-day. This oral
RID is based on the critical effect of liver damage evidenced by levels of serum liver
enzymes (EPA 2003). RTR is used to evaluate noncancer effects from inhalation
exposure.

EPA has categorized 1,1,2-trichloroethane as a class C possible human carcinogen
because limited animal evidence is available. EPA (2003) provides an oral CSF of 0.057
and an inhalation URF of 0.000016 ug/m 3. The IRIS toxicity profile notes that the
inhalation URF should not be used if the air concentration exceeds 600 ug/m 3.

F4.15 TRICHLOROETHENE

Trichloroethene (TCE) is an industrial solvent used primarily in metal degreasing and
cleaning operations. TCE can be absorbed through the lungs, mucous membranes,
gastrointestinal tract, and the skin; therefore, exposure to TCE may occur via the
inhalation, oral, or dermal routes. TCE is extensively metabolized in humans with most
of the absorbed dose excreted in urine (ATSDR 1997b). Human and animal data indicate
TCE exposure can result in toxic effects on a number of organs including the liver, ......'
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kidney, blood, skin, immune system, reproductive system, nervous system, and
.... cardiovascular system.

In the past, TCE was used as a human anesthetic. TCE also has been used by individuals
who intentionally inhale it for its narcotic properties. Therefore, most of the information
regarding the effects of TCE in humans comes from case studies and experiments
describing effects of TCE after inhalation exposure. These studies indicate that the
primary effect of exposure to TCE is on the central nervous system. Effects include
headache, vertigo, fatigue, short-term memory loss, decreased word associations, central
nervous system depression, and anesthesia.

Much of the most recently available information on TCE was summarized by EPA in an
external review draft Trichloroethylene Health Risk Assessment: Synthesis and
Characterization (EPA 2001). However, that review draft was the subject of some
controversy, and does not yet represent agency policy. In particular, the external review
draft discussed several CSFs, with most between 0.02 and 0.4 per mg/kg-day. Several
sources of uncertainty have been identified and quantified (EPA 2001). EPA's external
draft review slope factor range, 0.02 to 0.4 per mg/kg-day, lies just above EPA's previous
slope factor for TCE, 0.011 per mg/kg-day. The upper bound of the slope factor range
(0.4 per mg/kg-day) was used as the oral CSF for this HHRA.

Despite the existence of numerous studies, EPA noted that the database for developing a
........ noncancer RID or RfC is problematic. ATSDR (1997b) did not derive chronic-duration

levels for TCE, viewing the chronic studies as limited by inadequate characterization of
exposure, inadequate quantification of results, or lack of endpoints suitable for deriving
chronic levels (ATSDR 1997b). Adverse effects have been observed in several studies at
a human-equivalent dose range of 1-10 mg/kg-day (EPA 2001). Among these liver
values, EPA recommended 1 mg/kg-day is chosen as the point of departure, supported by
studies indicating this is a dose where liver toxicity can begin to be observed in two
species after subchronic dosing.

The provisional draft NCEA oral RID of 0.0003 mg/kg-day based on critical effects in
the liver, kidney, and developing fetus proposed in the external review draft was used in
this HHRA; however as stated above, this value has not met with peer review consensus
and does not yet reflect the final agency position on the most appropriate TCE RID. The
inhalation RfC of 0.04 mg/m3 proposed in the external review draft was used in this
HHRA based on critical effects in the central nervous system, liver, and endocrine
system. Similarly, this value has not met with peer review consensus and does not yet
reflect the final agency position on the most appropriate TCE RfC.

F4.16 VINYLCHLORIDE

VC is among the few chemicals that have been conclusively linked to human cancer, and
VC is classified as a Class A weight-of-evidence carcinogen. EPA recently studied VC
in detail and established two sets of CSFs for VC, considering lifetime (since birth)
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exposure as well as exposure only in adulthood. EPA established the oral SF of 0.72 per
mg/kg-day to account for continuous lifetime exposure during adulthood, based on use of
the linearized multistage model, with a twofold increase (doubling) to 1.4 per mg/kg-day
to account for continuous lifetime exposure from birth (EPA 2003). Among the specific
types of statistically significant cancers induced in the animal studies were increases in
liver angiosarcomas, neoplastic nodules, and hepatocellular carcinomas, and risk was
calculated based on animals exhibiting any of these endpoints. EPA (2003) notes that the
oral URF (and SF) should not be used if the water concentration exceeds 105 _tg/L,
because above this concentration the slope factor may differ from that stated.

VC is also carcinogenic via inhalation. VC metabolism becomes nonlinear at high
exposure concentrations; therefore, cumulative exposure is not sufficient for quantitating
risk. Instead, animal studies were pharmacokinetically converted to human equivalents.
The pharmacokinetic model employed by EPA was linear up to nearly 100 mg/m3; the
calculated equivalence factor was used to convert the risk from the inhalation
experiments conducted in animals (in the units of the dose metric) to human risk values
(EPA 2003). The slope factor is thus based on the 95 percent upper confidence on risk in
female rats. Calculation of a SF is appropriate in this case, in spite of the use of a
pharmacokinetic model, because VC metabolism is linear in humans in this exposure
range (EPA 2003). EPA (2003) notes that the inhalation URF (4.4 [mg/m3]-1 for
continuous exposure during adulthood) should not be used if the air concentration
exceeds 104_tg/m 3, because above this concentration the slope factor may differ from that
stated. , ._:

Noncancer effects of VC also have been studied. Preneoplastic liver cell polymorphism
was found to be the critical noncancer effect upon which EPA based the oral RID
(0.003 mg/kg-day) for oral VC exposure. After two lifetime studies in rats, a NOAEL for
cellular changes in the liver (0.13 mg/kg-day) was established, and converted with a total
uncertainty factor of 30.

The same underlying chronic dietary study in rats is the principal study for both the
inhalation RfC and oral RID (EPA 2003). EPA found the inhalation database for VC
deficient in chronic inhalation studies from which a RfC could be derived, but determined
that the mode of action is common to exposures from either route (liver toxicity) and
found that pharmacokinetic models were adequate for route-to-route extrapolations. The
critical effect, increases in the incidence of liver cell polymorphism and cysts, was
reported in both oral studies (lifetime feeding studies) and inhalation studies (EPA 2003).
In addition, the existing inhalation studies report no direct effects at the portal of entry
(i.e., the respiratory tract). Therefore, the same study NOAEL was used in the EPA RfC
derivation for VC, and included the same uncertainty factor of 30.

F4.17 XYLENES

Xylene is a solvent that is composedof a mixture of dimethylphenyl compounds(or .........
isomers,such as m-, p-, and o-), often referredto as xylenes. Approximately60 percent
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of the inhaled dose of xylenes is retained and absorbed; they also are readily absorbed
through the skin and probably from the gastrointestinal tract based on their lipophilic
nature. The highest levels are found in fatty tissues such as adipose tissue, subcutaneous
fat, adrenal glands, brain, and liver. Excretion is primarily in the urine but some is
exhaled.

The acute toxic potential is relatively low as is the chronic toxicity. The vapor may be
irritating to eyes, skin, and mucous membranes. Xylenes cause CNS effects. Mice given
high doses exhibited hyperactivity. Effects on eyes, kidneys, liver and lungs also are
reported. Xylenes are fetotoxic and teratogenic in mice at high oral doses. Similar
results have been reported in women exposed to solvents including xylene. Xylenes have
not been found to be mutagenic (EPA 2003).

Available EPA toxicity values for total xylenes were used to evaluate the toxicity of the
m- and p-xylene isomers. The oral RID for xylenes is 0.2 mg/kg-day and includes an
uncertainty factor of 1,000. The oral RID is based on the NOAEL dose for decreased
body weight and increased mortality in experimental animals. The inhalation RfC
(0.1 mg/m3) is based on the NOAEL dose for decreased motor coordination (central
nervous system effect) in male rats and includes an uncertainty factor of 300.

Xylenes are classified in the class D weight-of-evidence group and no cancer toxicity
values have been established.

\,
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ATTACHMENT F5
LEADSPREAD MODELING RESULTS



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-2 ft bgs)
'"..... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl', PRG-99 PRG-95

Lead inAir (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust(ug/g) 369.0 BLOODPb, ADULT 13.2 24.2 28.6 34.8 39.6 -2618 -2231

Lead inWater (ug/I) 210 BLOODPb, CHILD 18.6 34.1 40.3 49.0 55.7 -841 -740

% Home-grownProduce 7% BLOODPb, PICACHILD 21.2 38.8 45.9 55.8 63.5 -540 -475
(ug/m3) 1.5 BLOODPb, OCCUPATION,12.3 22.4 26.5 32.2 36.7 -13475 -11486

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.01 0% 1.4E-5 0.01 0%

Blood leadlevel of concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.32 2% 6.3E-4 0.23 2%

Skin area, residential cm2 5700 2900 Inhalation, bkgrnd 0.05 0% 0.03 0% ._

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soiladherence ug/cm2 70 200 Water Ingestion #### 89% 11.76 96%

real uptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 2% 0.23 2%

_il ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.88 7% 0%
Soil ingestion,pica mg/day 200

ilngestion constant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.02 0% 0.02 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 2.60 14% 1.4E-2 5.20 24%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in marketbasket ug/kg 3.1 Inhalation, bkgrnd 0.04 0% 0.04 0%

Lead in home-grownprc ug/kg 166.1 Water Ingestion #### 72% 13.44 63%

Food Ingestion, bkgrnd 0.50 3% 0.50 2%

Click here for REFERENCES Food Ingestion J5.5E-3 2.05 11% 2.05 10%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-2 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

iNPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl', PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust (ug/g) 369.0 BLOOD Pb, ADULT 1.9 3.5 4.1 5.0 5.7 805 1192

Lead in Water (ug/I) 7.38 BLOOD Pb, CHILD 5.7 10.4 12.3 14.9 17.0 185 286

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 8.3 15.1 17.9 21.7 24.7 119 184

(ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.9 1.7 2.0 2.4 2.7 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational
Daysper week days/wk 7 Pathway contribution Pathway contribution

Daysper week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.01 1% 1.4E-5 0.01 1%

Blood lead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.32 17% 6.3E-4 0.23 25%

Skin area, residential cm2 5700 2900 Inhalation, bkgrnd 0.05 2% 0.03 4% ,

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 22% 0.41 45%

Dermaluptake constanti(ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 11% 0.23 25% ,..._ .....

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.88 47% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ugldt)l(ugld 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent! PEF ug/dl ipercent

Inhalationconstant (ugldl)l(ugld 0.08 0.192 Soil Contact 5.6E-5 0.02 0% 0.02 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 2.60 46% 1.4E-2 5.20 63%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 0%

Leadin home-grownpr( ug/kg 166.1 Water Ingestion 0.47 8% 0.47 6%

Food Ingestion, bkgmd 0.50 9% 0.50 6%

Click here for REFERENCES Food Ingestion 155E312.0536% 2.05 25%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-2 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 369.0 BLOOD Pb,ADULT 1.5 2.7 3.2 3.9 4.5 927 1314

Lead in Water (ug/I) 0.15 BLOOD Pb, CHILD 5.2 9.5 11.3 13.7 15.6 221 323

% Home-grown Produc_ 7% BLOOD Pb, PICA CHILD 7.8 14.3 16.9 20.5 23.4 142 207

(ug/m3) 1.5 BLOOD Pb, OCCUPATIOIk 0.5 0.9 1.1 1.3 1.5 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.01 1% 1.4E-5 0.01 1%

Blood lead level of concern(ug/dl) 10 iSoil Ingestion 8.8E-4 0.32 22% 6.3E-4 0.23 45%

Skin area, residential cm2 5700 2900 Inhalation, bkgrnd 0.05 3% 0.03 6% ._.

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 1% 0.01 2%

rmal uptake constant (ugldl)l(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 15% 0.23 46%
\1_il ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.88 59% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.02 0% 0.02 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 2.60 50% 1.4E-2 5.20 67%

Food ingestion kg/day 1.9 1.1 Inhalation !2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 0%

Lead in home-grownpr( ug/kg 166.1 Water Ingestion 0.01 0% 0.01 0%

Food Ingestion, bkgrnd 0.50 !0% 0.50 6%

Click here for REFERENCES Food Ingestion J5.5E-3 2.05 39% 2.05 26%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-8 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

iNPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 180.0 BLOOD Pb, ADULT 12.6 23.1 27.3 33.2 37.7 -2618 -2231

Lead in Water (ug/I) 210 BLOOD Pb, CHILD 16.3 29.7 35.1 42.7 48.6 -841 -740

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 17.5 32.0 37.9 46.0 52.4 -540 -475

(ug/m3) 1.5 BLOOD Pb, OCCUPATIOI_12.1 22.2 26.2 31.9 36.3 -13475 -11486

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational
Daysperweek days/wk 7 Pathway contribution Pathway contribution

iDays perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.01 0% 1.4E-5 0.00 0%

Blood leadlevel of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.16 1% 6.3E-4 0.11 1%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 0% 0.03 0% --.

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion #### 93% 11.76 97%

Dermaluptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 2% 0.23 2% _....

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.43 3% 0%
Soil ingestion,pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 1.27 8% 1.4E-2 2.53 14%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in marketbasket ug/kg 3.1 Inhalation, bkgmd 0.04 0% 0.04 0%

Lead inhome-grownproduc_ ug/kg 81.0 Water Ingestion #### 83% 13.44 77%

Food Ingestion, bkgrnd 0.50 3% 0.50 3%

Click here for REFERENCES Food Ingestion 15.5E-3 1.00 6% 1.00 6%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-8 ft bgs)
..... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 180.0 BLOOD Pb, ADULT 1.3 2.3 2.8 3.3 3.8 805 1192

Lead in Water (ug/I) 7.38 BLOODPb, CHILD 3.3 6.0 7.1 8.6 9.8 185 286

% Home-grownProduc_ 7% BLOODPb, PICA CHILD 4.6 8.3 9.8 12.0 13.6 119 184

(ug/m3) 1.5 BLOOD Pb, OCCUPATIO 0.8 1.5 1.7 2.1 2.4 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 J Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.01 1% 1.4E-5 0.00 0%

Blood lead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.16 12% 6.3E-4 0.11 14%

Skin area, residential cm2 5700 2900 Inhalation, bkgmd 0.05 4% 0.03 4% ....

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 32% 0.41 52%

,-maluptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 17% 0.23 29%
\.

_S_il ingestion mg/day 50 100 Food Ingestion J2.4E-3 0.43 34% 0%
Soil ingestion,pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m_/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.19 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 1.27 39% 1.4E-2 2.53 56%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 1%

Lead in home-grownpro ug/kg 81.0 Water Ingestion 0.47 14% 0.47 10%

Food Ingestion, bkgrnd 0.50 15% 0.50 11%

Click here for REFERENCES Food Ingestion J5.5E-3 1.00 30% 1.00 22%

Theleadspreadmodel was taken directlyfrom the CaliforniaDepartment of ToxicSubstanceControl webpage(2005).

http://www.dtsc.ca.gov/ScienceTechnologyiledspred.html

\



LEAD RISK ASSESSMENT SPREADSHEET (Site 3:0-8 ft bgs)
"_::L 7'

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE toversion7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Leadin Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 180.0 BLOOD Pb, ADULT 0.9 1.6 1.9 2.3 2.6 927 1314

Lead in Water (ug/I) 0.15 BLOOD Pb, CHILD 2.8 5.2 6.1 7.4 8.4 221 323

% Home-grownProduce 7% BLOOD Pb, PICA CHILD 4.1 7.5 8.8 10.7 12.2 142 207

(ug/m3) 1.5 BLOODPb, OCCUPATIOI_ 0.4 0.7 0.8 1.0 1.2 4766 6755

I EXPOSURE PARAMETERS I PATHWAYS

units adultslchildrer ADULTS Residential Occupational
Days per week days/wk 7 Pathway contribution Pathway contribution

Days per week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.01 1% 1.4E-5 0.00 1%

Bloodlead level of concern(ug/dl) 10 Soil Ingestion 18.8E-4 0.16 18% 6.3E-4 0.11 29%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 5% 0.03 8% .,.

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

iSoil adherence ug/cm2 70 200 Water Ingestion !0.01 1% 0.01 2%

!Dermal uptake constant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 25% 0.23 60% _,,J

Soil ingestion mg/day 50 100 Food Ingestion t 2.4E-3 0.43 50% 0%
Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 1.27 45% 1.4E-2 2.53 62%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 1%

Lead in home-grownpro ug/kg 81.0 Water Ingestion 0.01 0% 0.01 0%

Food Ingestion, bkgrnd 0.50 18% 0.50 12%

Click here for REFERENCES Food Ingestion 15.5E'31.00 35% 1.00 24%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred .html



LEAD RISK ASSESSMENT SPREADSHEET (Site 4:0-2 ft bgs)
"....... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7'

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust (ug/g) 55.9 BLOOD Pb,ADULT 0.9 1.6 1.9 2.3 2.6 805 1192

Lead in Water (ug/I) 7.38 BLOOD Pb, CHILD 1.7 3.1 3.7 4.5 5.1 185 286

% Home-grownProduce 7% BLOOD Pb, PICACHILD 2.1 3.9 4.6 5.5 6.3 119 184

(ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.7 1.3 1.5 1.9 2.1 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultsJchildren ADULTS Residential Occupational

Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Bloodlead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.05 6% !6.3E-4 0.04 5%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 5% 0.03 5% .,_

Skin areaoccupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 48% 0.41 58%

real uptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 25% 0.23 33%

_'i-_il ingestion mg/day 50 100 Food Ingestion J2.4E-3 0.13 16% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl Jpercent

Inhalationconstant (ugldl)l(ugld 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.39 23% 1.4E-2 0.79 37%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 2%

Lead in home-grownpro ug/kg 25.2 Water Ingestion 0.47 27% 0.47 22%

Food Ingestion, bkgrnd 0.50 29% 0.50 24%

Click here for REFERENCES Food Ingestion 15.5E-3 0.31 18% 0.31 15%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 4:0-2 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl', PRG-99 PRG-95

Leadin Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Leadin Soil/Dust (ug/g) 55.9 BLOODPb, ADULT 0.5 0.8 1.0 1.2 1.4 927 1314

Lead in Water (ug/I) 0.15 BLOODPb, CHILD 1.3 2.3 2.7 3.3 3.8 221 323

% Home-grownProduce 7% BLOODPb, PICACHILD 1.6 3.0 3.6 4.3 4.9 142 207

i(ug/m3) 1.5 BLOODPb, OCCUPATION 0.3 0.6 0.7 0.8 0.9 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational

Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood leadlevel of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.05 11% 6.3E-4 0.04 11%

Skinarea,residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 10% 0.03 11% .

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 2% 0.01 3%

Dermaluptakeconstant(ugldl)l(ugld 0.0001 Food Ingestion, bkgrnd 0.22 48% 0.23 75% ,.,_.

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.13 29% 0%

Soil ingestion,pica mg/day 200

Ingestionconstant (ugldl)l(ugl_ 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl Ipercent
Inhalationconstant (ugldl)l(ugld 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion l/day 1.4 0.4 Soil Ingestion 7.0E-3 0.39 31% 1.4E-2 0.79 48%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 3% 0.04 2%

Leadin home-grownpr( ug/kg 25.2 Water Ingestion 0.01 1% 0.01 1%
Food Ingestion, bkgrnd 0.50 40% 0.50 30%

Click here for REFERENCES Food Ingestion 15.5E-3 0.31 25% 0.31 19%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 4:0-8 ft bgs)
\ .... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Leadin Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Leadin Soil/Dust (ug/g) 134.0 BLOOD Pb, ADULT 1.1 2.0 2.4 2.9 3.3 805 1192

Leadin Water (ug/I) 7.38 BLOOD Pb, CHILD 2.7 4.9 5.8 7.1 8.1 185 286

% Home-grownProduc_ 7% BLOOD Pb, PICA CHILD 3.6 6.7 7.9 9.6 10.9 119 184

!(ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.8 1.4 1.7 2.0 2.3 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultsJchildren ADULTS Residential Occupational

Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandardDeviation 1.6 Soil Contact 3.8E-5 0.01 0% 1.4E-5 0.00 0%

Bloodlead levelof concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.12 11% 6.3E-4 0.08 11%

Skin area, residential cm2 !5700 2900 Inhalation, bkgrnd 0.05 4% 0.03 4% _.

Skin areaoccupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 37% 0.41 54%

real uptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 19% 0.23 30%
"1s_6ilingestion mg/day 50 100 Food Ingestion 12.4E-3 0.32 29% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl Ipercent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.94 35% 1.4E-2 1.89 52%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 1%

Leadin home-grownpr{ ug/kg 60.3 Water Ingestion 0.47 17% 0.47 13%

Food Ingestion, bkgrnd 0.50 19% 0.50 14%

Click here for REFERENCES Food Ingestion 15.5E-3 0.74 27% 0.74 20%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 4:0-8 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL .........i

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl_ PRG-99 PRG-95

Lead inAir (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust(ug/g) 134.0 BLOOD Pb, ADULT 0.7 1.3 1.5 1.9 2.1 927 1314

Lead inWater (ug/I) 0.15 BLOOD Pb, CHILD 2.2 4.1 4.8 5.9 6.7 221 323

% Home-grownProduce 7% BLOOD Pb, PICA CHILD 3.2 5.8 6.9 8.4 9.5 142 207
(ug/m3) 1.5 BLOOD Pb, OCCUPATIOIk 0.4 0.7 0.8 0.9 1.1 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational

Daysperweek days/wk 7 Pathway contribution Pathway contribution

!Daysperweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.01 1% 1.4E-5 0.00 1%

Blood leadlevel of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.12 16% 6.3E-4 0.08 23%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 6% 0.03 9% ..

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 1% 0.01 2%

Dermaluptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 30% 0.23 65% ,, /

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.32 45% 0%

Soil ingestion,pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant !(ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.94 42% 1.4E-2 1.89 59%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 1%

Leadin home-grownpr( ug/kg 60.3 Water Ingestion 0.01 0% 0.01 0%

Food Ingestion, bkgrnd 0.50 22% 0.50 16%

Click here for REFERENCES Food Ingestion 15.5E'30.74 33% 0.74 23%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 11:0-2 ft bgs)
'....... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl)i PRG-99 PRG-95

Leadin Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Leadin Soil/Dust (ug/g) 70.8 BLOODPb, ADULT 0.9 1.7 2.0 2.4 2.7 805 1192

Leadin Water (ug/I) 7.38 BLOODPb, CHILD 1.9 3.5 4.1 5.0 5.7 185 286

% Home-grownProduc_ 7% BLOODPb, PICA CHILD 2.4 4.4 5.2 6.3 7.2 119 184

(ug/m3) 1.6 BLOOD Pb, OCCUPATION, 0.7 1.3 1.6 1.9 2.2 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days per week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood lead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.06 7% 6.3E-4 0.04 6%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 5% 0.03 5% ....

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 45% 0.41 57%

"maluptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 24% 0.23 32%

"iS'oil ingestion mg/day 50 100 Food Ingestion I 2.4E-3 0.17 19% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ugldl)l(ugld 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ugldl)l(ugld 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.50 26% 1.4E-2 1.00 41%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin marketbasket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 2%

Leadin home-grownpr( ug/kg 31.9 Water Ingestion 0.47 25% 0.47 20%

Food Ingestion, bkgrnd 0.50 26% 0.50 21%

Click here for REFERENCES Food Ingestion J5.5E-3 0.39 21% 0.39 16%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 11:0-2 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL _.......

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl)PRG-99 PRG-95

Lead inAir (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust (ug/g) 70.8 BLOOD Pb,ADULT 0.5 0.9 1.1 1.3 1.5 927 1314

Lead inWater (ug/I) 0.15 BLOOD Pb, CHILD 1.4 2.6 3.1 3.8 4.3 221 323

% Home-grownProduce 7% BLOODPb, PICACHILD 1.9 3.5 4.2 5.1 5.8 142 207

(ug/m3) 1.5 BLOODPb, OCCUPATIOI_0.3 0.6 0.7 0.8 1.0 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational

Daysper week days/wk 7 Pathway contribution Pathway contribution

Daysper week, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.00 1% 1.4E-5 0.00 0%

Blood lead level of concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.06 12% 6.3E-4 0.04 14%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 9% 0.03 10% .

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 2% 0.01 3%

Dermal uptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 43% 0.23 73% _ j

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.17 33% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/€ 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.50 35% 1.4E-2 1.00 51%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 3% 0.04 2%

Leadin home-grownpro ug/kg 31.9 Water Ingestion 0.01 1% 0.01 0%

Food Ingestion, bkgrnd 0.50 35% 0.50 26%

Click here for REFERENCES Food Ingestion [ 5.5E-3 0.39 27% 0.39 20%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 11" 0-8 ft bgs)
...... CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

iNPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead inAir (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead inSoil/Dust (ug/g) 29.1 BLOOD Pb,ADULT 0.8 1.4 1.7 2.0 2.3 805 1192

Lead inWater (ug/I) 7.38 BLOOD Pb, CHILD 1.4 2.5 3.0 3.6 4.1 185 286

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 1.6 2.9 3.4 4.2 4.7 119 184
(ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.7 1.3 1.5 1.8 2.1 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational
Daysperweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood leadlevel of concern (ug/dl) 10 Soil Ingestion 8.8E-4 0.03 3% 6.3E-4 0.02 3%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 6% 0.03 5% ....

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.41 53% 0.41 59%

"maluptake constant ug/dl)/(ug/d 0.0001 Food Ingestion, bkgmd 0.22 28% 0.23 33%

i_il ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.07 9% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant l(ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.20 15% 1.4E-2 0.41 26%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 3% 0.04 2%

Leadin home-grownpr( ug/kg 13.1 Water Ingestion 0.47 34% 0.47 30%

Food Ingestion, bkgrnd 0.50 36% 0.50 32%

Click here for REFERENCES Food Ingestion 15.5E-30.16 12% 0.16 10%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.htm!



LEAD RISK ASSESSMENT SPREADSHEET (Site 11:0-8 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl', PRG-99 PRG-95

Lead inAir (ug/m_) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust(ug/g) 29.1 BLOOD Pb, ADULT 0.4 0.7 0.8 1.0 1.1 927 1314

Lead inWater (ug/I) 0.15 BLOOD Pb, CHILD 0.9 1.7 2.0 2.4 2.7 221 323

% Home-grownProduct 7% BLOOD Pb, PICA CHILD 1.1 2.0 2.4 2.9 3.4 142 207

(ug/m3) 1.5 BLOOD Pb, OCCUPATION 0.3 0.5 0.6 0.8 0.9 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational

Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl !percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.00 I 0% 1.4E-5 0.00 0%

Bloodlead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.03 7% 6.3E-4 i 0.02 6%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 12% 0.03 11%

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 2% 0.01 3%

!Dermaluptake constant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 59% 0.23 80% -_._J

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.07 19% 0%
Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.20 22% 1.4E-2 0.41 37%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgmd 0.04 4% 0.04 3%

Leadin home-grownpr( ug/kg 13.1 Water Ingestion 0.01 1% 0.01 1%

Food Ingestion, bkgrnd 0.50 55% 0.50 45%

Click here for REFERENCES Food Ingestion J5.5E-3 0.16 18% 0.16 14%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html

" hJ



LEAD RISK ASSESSMENT SPREADSHEET (Site 21:0-2 ft bgs)
,......._ CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE toversion7

iNPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust (ug/g) 132.0 BLOOD Pb,ADULT 1.1 2.0 2.4 2.9 3.3 805 1192

Lead in Water (ug/I) 7.38 BLOOD Pb, CHILD 2.7 4.9 5.8 7.0 8.0 185 286

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 3.6 6.6 7.8 9.5 10.8 119 184

(ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.8 1.4 1.7 2.0 2.3 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultsJchildren ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 [ Pathway PEF ug/dl percent PEF ug/dl [percent
GeometricStandard Deviation 1.6 Soil Contact 3.8E-5 0.01 0% 1.4E-5 0.00 0%

Bloodlead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.12 10% 6.3E-4 0.08 11%

Skin area, residential cm2 5700 2900 Inhalation, bkgrnd 0.05 4% 0.03 4% .....

Skin area occupational cmz 12900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soiladherence ug/cm2 70 200 Water Ingestion 0.41 37% 0.41 54%

'mal uptakeconstant ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 10.22 19% 0.23 31%

\i_'6il ingestion mg/day 50 100 Food Ingestion ] 2.4E-3 0.32 28% 0%

Soil ingestion, pica mg/day 200

Ingestionconstant !(ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m_/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.93 35% 1.4E-2 1.86 51%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Leadin market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 1% 0.04 1%

Leadin home-grownpr( ug/kg 59.4 Water Ingestion 0.47 18% 0.47 13%

Food Ingestion, bkgrnd 0.50 19% 0.50 14%

Click here for REFERENCES Food Ingestion [5.5E-3 0.73 27% 0.73 20%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 21:0-2 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl I PRG-99 PRG-95

Lead inAir (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 132.0 BLOOD Pb, ADULT 0.7 1.3 1.5 1.9 2.1 927 1314

Lead in Water (ug/I) 0.15 BLOOD Pb, CHILD 2.2 4.1 4.8 5.8 6.6 221 323

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 3.1 5.7 6.8 8.3 9.4 142 207

(ug/m3) 1.5 BLOOD Pb, OCCUPATIOik 0.4 0.7 0.8 0.9 1.1 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultslchildrer ADULTS Residential Occupational
Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact !3.8E-5 0.01 1% 1.4E-5 0.00 1%

Blood lead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.12 16% 6.3E-4 0.08 23%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 6% 0.03 9% __

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 1% 0.01 2%

Dermaluptake constant (ug/dl)/(ug/d 0.0001 IFood Ingestion, bkgrnd 0.22 31% 0.23 65% ,._,./

Soil ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.32 45% 0%
Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d_0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.01 0% 0.01 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.93 42% 1.4E-2 1.86 59%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 1%

Lead in home-grownpr( ug/kg 59.4 Water Ingestion 0.01 0% 0.01 0%

Food Ingestion, bkgrnd 0.50 23% 0.50 16%

Click here for REFERENCES Food Ingestion J5.5E-3 0.73 33% 0.73 23%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 21:0-8 ft bgs)
_y CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)

Lead in Soil/Dust (ug/g) 37.0 BLOOD Pb, ADULT 0.8 1.5 1.7 2.1 2.4 805 1192

Lead in Water (ug/I) 7.38 BLOOD Pb, CHILD 1.5 2.7 3.2 3.9 4.4 185 286

% Home-grownProduc_ 7% BLOOD Pb, PICACHILD 1.7 3.2 3.8 4.6 5.2 119 184

ug/m3) 1.5 BLOOD Pb, OCCUPATION, 0.7 1.3 1.5 1.8 2.1 4138 6127

EXPOSURE PARAMETERS PATHWAYS

units adultslchildren ADULTS Residential Occupational

Days perweek days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 I Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact 3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood lead level of concern(ug/dl) 10 Soil Ingestion 8.8E-4 0.03 4% 6.3E-4 0.02 3%

Skin area, residential cm 2 5700 2900 Inhalation, bkgrnd 0.05 6% 0.03 5% ....

Skin area occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soiladherence ug/cm2 70 200 Water Ingestion 0.41 52% 0.41 59%

"maluptakeconstant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 27% 0.23 33%

"_o_il ingestion mg/day 50 100 Food Ingestion 12.4E-3 0.09 11% 0%
Soil ingestion,pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathingrate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ugldl)l(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 ! 0.26 18% 1.4E-2 0.52 30%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgrnd 0.04 2% 0.04 2%

Lead in home-grownpr( ug/kg 16.7 Water Ingestion 0.47 32% 0.47 27%

Food Ingestion, bkgrnd 0.50 34% 0.50 29%

Click here for REFERENCES Food Ingestion 15.5E-3 0.21 14% 0.21 12%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html



LEAD RISK ASSESSMENT SPREADSHEET (Site 21:0-8 ft bgs)
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL ....

USER'S GUIDE to version7

INPUT OUTPUT

MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/dl) PRG-99 PRG-95

Lead in Air (ug/m3) 0.028 50th 90th 95th 98th 99th (ug/g) (ug/g)
Lead in Soil/Dust (ug/g) 37.0 BLOOD Pb, ADULT 0.4 0.7 0.9 1.0 1.2 927 1314

Lead in Water (ug/I) 0.15 BLOOD Pb, CHILD 1.0 1.9 2.2 2.7 3.0 221 323

% Home-grownProduce 7% BLOOD Pb, PICA CHILD 1.3 2.3 2.8 3.4 3.8 142 207

(ug/m3) 1.5 BLOOD Pb, OCCUPATIOIk 0.3 0.5 0.6 0.8 0.9 4766 6755

EXPOSURE PARAMETERS PATHWAYS

units adultsJchiidrer ADULTS Residential Occupational
Days per week days/wk 7 Pathway contribution Pathway contribution

Days perweek, occupational 5 J Pathway PEF ug/dl percent PEF ug/dl percent
Geometric Standard Deviation 1.6 Soil Contact !3.8E-5 0.00 0% 1.4E-5 0.00 0%

Blood lead level of concern(ug/di) 10 Soil Ingestion 8.8E-4 0.03 8% 6.3E-4 0.02 8%

Skin area, residential cm2 5700 2900 Inhalation, bkgrnd 0.05 12% 0.03 11% _.

Skinarea occupational cm2 2900 Inhalation 2.5E-6 0.00 0% 1.8E-6 0.00 0%

Soil adherence ug/cm2 70 200 Water Ingestion 0.01 2% 0.01 3%

Dermaluptake constant (ug/dl)/(ug/d 0.0001 Food Ingestion, bkgrnd 0.22 55% 0.23 78% _.._/

Soil ingestion mg/day 50 100 Food Ingestion J2.4E-3 0.09 22% 0%
Soil ingestion, pica mg/day 200

Ingestionconstant (ug/dl)/(ug/d 0.04 0.16 CHILDREN typical with pica

Bioavailability unitless 0.44 Pathway contribution Pathway contribution

Breathing rate m3/day 20 6.8 Pathway PEF ug/dl percent PEF ug/dl percent

Inhalationconstant (ug/dl)/(ug/d 0.08 0.192 Soil Contact 5.6E-5 0.00 0% 0.00 0%

Water ingestion I/day 1.4 0.4 Soil Ingestion 7.0E-3 0.26 26% 1.4E-2 0.52 41%

Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6 0.00 0% 0.00 0%

Lead in market basket ug/kg 3.1 Inhalation, bkgmd 0.04 4% 0.04 3%

Lead in home-grownpro ug/kg 16.7 Water Ingestion 0.01 1% 0.01 1%

Food Ingestion, bkgrnd 0.50 49% 0.50 39%

Click here for REFERENCES Food Ingestion j 5.5E-3 0.21 20% 0.21 16%

The leadspread model was taken directly from the California Department of Toxic Substance Control webpage (2005).
http://www.dtsc.ca.gov/ScienceTechnology/ledspred.html
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G.1 INTRODUCTION

This ecological risk assessment (ERA) is part of a remedial investigation (RI) being conducted
by the U.S. Department of the Navy (Navy) in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) at CERCLA Sites 3, 4,
11, and 21 at Alameda Point (formerly Naval Air Station Alameda) in Alameda County,
California. These sites are located within the Light Industrial Operable Unit (OU), referred to as
"OU-2B." All of the sites are industrial areas with limited habitat for ecological receptors, and
the reuses planned for the sites involve industrial, commercial, and residential settings. The
purpose of this ERA was to evaluate residual chemicals at the OU-2B sites to determine their
potential risks to ecological receptors.

A screening-level ERA was prepared for the OU-2B sites in 1999 (Tetra Tech EM Inc. [Tetra
Tech) 1999]. The screening-level ERA for the OU-2B sites indicated that risk to ecological
receptors was possible at the sites based on the conservative assumptions used and that additional
investigations were needed to address significant data gaps. These additional data gap
investigations resulted in the collection of additional soil and groundwater samples for analysis
from the sites.

To reduce the level of uncertainty in the screening-level ERA, a baseline ERA, including the
new data from the data gap sampling, was deemed to be necessary. The urban nature of the sites,
however, precluded the collection of site-specific tissue samples that could be used to reduce the
uncertainty in the screening-level ERA. Because limited habitat at the sites does not support
site-specific ecological sampling needed for baseline ERAs, a typical baseline ERA is not

......... feasible. A modified ERA was conducted for OU-2B. This modified ERA is intended to be a
conservative estimate that uses more realistic exposure parameters for the ecological endpoints
defined than would typically be used for a screening-level ERA. In addition, because habitat is
limited at the sites and future land use would not result in additional habitat, it is unlikely that
ecological receptors would use the sites in any significant manner. The methodology used to
conduct the assessments and the results of the ERA are presented in this appendix. This ERA
methodology follows U.S. Environmental Protection Agency (EPA) guidance for screening-level
and baseline ERAs as well as Navy ERA guidance (EPA 1997a; Navy 1999).

This ERA is organized into the following sections:

• Section G.1 presents the scope and process used to conduct the modified screening-
level ERA at Sites 3, 4, 1I, and 21.

• Section G.2 presents the site-specific modified ERA results and conclusions for Sites
3,4, 11, and 21.

• Attachment A presents the ecotoxicological profiles for ecological chemicals of
potential concern (COPC) at Alameda Point.

References are provided after Section G.2 of this appendix.
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G.1.1 SCOPE

A modified ERA was conducted for OU-2B Sites 3, 4, 11, and 21. Figure G-1 identifies the
locations of these sites relative to other features at Alameda Point.

The following presents the ERA process used to evaluate potential risks to ecological receptors
associated with ecological COPCs at OU-2B. This ERA is composed of two major steps:
(1)problem formulation and (2)exposure estimates and risk calculations. The problem
formulation step results in development of an ecological conceptual site model (CSM) for
exposure at each site and selection of assessment and measurement endpoints. The exposure
estimate and risk calculation parameters used in the assessment were generally based on average
values instead of the most conservative values. These modifications resulted in a more realistic

estimate of potential risk to selected assessment endpoints; however, these estimates are still
relatively conservative.

This ERA incorporates conservative assumptions to represent site-specific information in a
manner that minimizes the probability of underestimating ecological risks. Because of the
conservative nature of the assessment, potential risks identified in the ERA should not be
interpreted to imply that a risk actually exists.

G.1.2 DESCRIPTION OF THE ECOLOGICAL RISK ASSESSMENT PROCESS

The following sections present a description of the process used in conducting the modified . ....
screening-level ERA for Sites 3, 4, 11, and 21.

G.1.2.1 Screening for Ecological Chemicals of Potential Concern

Soil and groundwater sampling data were collected within and near Sites 3, 4, 11, and 21 through
several sampling efforts, and these data were used to characterize the sites. Only data collected
under the Installation Restoration Program with the objective of characterizing CERCLA
activities and that reflect the current conditions at the sites were used in the ERA. Groundwater
data collected from 1998 through 2002 were used. Data from soils that are no longer present at
the sites because of removal actions were not included because they do not reflect the current
conditions at the sites. Only the polynuclear aromatic hydrocarbon (PAH) data from the 2003
sampling event, rather than historic data, were included in the ERA. See Section 3.4.3 of the
main RI report for more information regarding quality of the data used in the final data set for the
ERA evaluations.

The data described above were used to develop ecological COPCs for the OU-2B sites.
Ecological COPCs are site-related chemicals that have the potential for causing adverse effects
to ecological receptors. The 95th percentile upper confidence limit on the arithmetic mean
(UCL95) and standard deviation values were calculated for each detected constituent. For
chemicals detected in less than 15 percent of the samples collected, one-half the reporting limit
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was substituted for each nondetect measurement in all calculations. The exposure point
concentration (EPC) for each site was the lower of the UCL95 or maximum detected value and
was used to identify ecological COPCs. The distribution of each chemical (that is, normal,
lognormal, or unknown) was taken into consideration when calculating the UCL95. When a
constituent was detected in less than three of the total samples collected, a UCL95 was not
calculated, and the maximum detected value was used as the EPC.

The following sections discuss the identification of ecological COPCs in soil.

G.1.2.1.1 Identification of Ecological Chemicals of Potential Concern in Soil

EPCs were calculated as discussed in Section G.1.2.1. Constituents detected in the soils were
subjected to a screening process to focus the ERA on chemicals that are site-specific and that
pose the greatest potential risk to ecological receptors. The screening was a sequential process
that considered factors such as frequency of detection, spatial distribution of detected chemicals,
statistical comparison to background concentrations for inorganic chemicals, and chemical
properties such as bioaccumulation and toxicity. The following are the steps involved in the
chemical screening process; a detailed flow chart is presented in Figure G-2.

Step 1: Certain inorganic chemicals are essential nutrients that may be eliminated as ecological
COPCs, according to guidance documents issued by EPA and the California Environmental
Protection Agency Department of Toxic Substances Control (DTSC). These chemicals are
calcium, iron, magnesium, potassium, and sodium. The first step in the ecological COPC

....... screening process was to exclude these essential nutrients as ecological COPCs. Chemicals not
identified as essential nutrients were screened further by the criteria in Step 2.

Step 2: The second step in the ecological COPC screening process was to calculate the
frequency of detection for all detected chemicals. All chemicals with a frequency of detection of
5 percent or less were further screened in Step 3. Inorganic chemicals with a frequency of
detection of greater than 5 percent were screened further in Step 4. Organic chemicals with a
frequency of detection greater than 5 percent were selected as ecological COPCs.

Step 3: Chemicals with a frequency of detection of 5 percent or less were screened based on
their bioaccumulation potential and toxicity. Octanol-water partition coefficient (Kow)values for
a chemical are correlated with their bioaccumulation potential because Kowvalues provide a
measure of the tendency of a chemical to partition into lipids (fat tissues). Constituents detected
in the soils, with Kow values greater than 3.0, were considered to have significant
bioaccumulation potential. Chemical toxicity was evaluated by literature review. If the
chemical was associated with significant bioaccumulation or high toxicity (to a specific
receptor), it was retained as an ecological COPC.

Step 4: The concentrations of inorganic chemicals with a frequency of detection greater than
5 percent were compared statistically to background levels established for Alameda Point in a
manner that was consistent with the methodology identified in the document "Procedural
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Guidance for Statistically Analyzing Environmental Background Data (Navy 1998a)." Any
inorganic chemical detected at levels determined to be statistically similar to or less than
background was removed from consideration as an ecological COPC. This comparison was not
conducted for organic chemicals because organic chemicals are not naturally occurring and do
not have a natural background level with which to compare.

G.1.2.1.2 Identification of Chemicals of Potential Ecological Concern M Groundwater

UCL95s were calculated as discussed previously in Section G.1.2.1. Like the soil ecological
COPC screening process, described in Section G.1.2.1.1, the screening of groundwater was a
sequential process. All groundwater at Sites 3, 4, 11, and 21 was considered as a single unit for
evaluating groundwater exposure to ecological receptors. The following are the steps involved
in the constituent screening process for groundwater; a detailed flow chart is presented in
Figure G-3.

Steps 1 through 4: Ecological COPC screening for groundwater was conducted as described in
Section G.1.2.1.1 of this appendix. Chemicals retained from these steps were further evaluated
in Step 5.

Step 5" Water quality criteria issued pursuant to the Clean Water Act (CWA), Section 304(a),
were used to identify groundwater ecological COPCs based on the groundwater to surface water
exposure pathway. According to the CWA, water quality criteria are intended to accurately
reflect the latest scientific knowledge of the effects of many chemicals on aquatic and marine
life. EPA, •state agencies, and other organizations use water quality criteria to evaluate the
potential impacts of concentrations of chemicals in freshwater and marine ecosystems. The
concentrations of chemicals detected in the groundwater at OU-2B were compared to the
California Toxic Rule Criteria (EPA) for Enclosed Bays and Estuaries, Saltwater Aquatic Life
Protection, or if these values were not available, to the EPA National Ambient Water Quality
Criteria (AWQC) for Saltwater Aquatic Life Protection (California Environmental Protection
Agency [Cal/EPA] 2000; EPA 1999a). Chemicals exceeding the criteria continuous
concentration (CCC) or one-tenth the criteria maximum concentration (CMC) for salt water
(when no CCC was available) were retained as ecological COPCs and screened further in Step 6.
The CCC is an estimate of the highest concentration of a chemical in surface water to which an
aquatic community can be exposed indefinitely without resulting in unacceptable effects, which
is synonymous with a chronic effect. The CMC is a single maximum dose that produces adverse
effects, which is synonymous with an acute effect. Precedence was given to the CCC when
available because chronic effects are more applicable at Alameda Point. When a CCC was not
available, one-tenth of the CMC was used as a default value to estimate chronic effects. Those
chemicals for which the maximum concentration detected was less than the CCC or one-tenth of
the CMC, whichever was applicable, were not retained as ecological COPCs. Those above the
CCC or one-tenth of the CMC were screened further in Step 6.

Step 6: The National Oceanographic and Atmospheric Administration (NOAA) applies a
dilution factor of 10 to compare chemical concentrations in groundwater to surface water quality
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criteria to account for dilution and attenuation as groundwater mixes with surface water at a

_....... discharge point (NOAA 1999). Based on NOAA's practice, chemicals with maximum
groundwater concentrations exceeding water quality criteria were divided by a factor of 10 to
account for the dilution that occurs as groundwater mixes with surface water in the Seaplane
Lagoon. This diluted value was compared to the CCC or one-tenth of the CMC. Chemicals for
which the diluted maximum concentration was less than the CCC or one-tenth of the CMC for
salt water were not retained as ecological COPCs. Those chemicals for which the diluted
maximum concentration exceeded the CCC or one-tenth of the CMC were selected as ecological
COPCs.

G.1.2.2 Problem Formulation

Problem formulation represents the stage of the ERA process where the goals, breadth, and focus
of the assessment are determined. The major goal of the problem formulation step was to
develop an ecological CSM that addressed the following five issues:

1. Environmental setting and chemicals known or suspected to exist at the site

2. Chemical fate and transport mechanisms that might exist at the site

3. Mechanisms of ecotoxicity associated with chemicals and likely categories of
receptors that could be affected

4. Complete exposure pathways that might exist at the site (a complete exposure
pathway is one in which the chemical has traveled, or could travel, from the source to
a receptor)

5. Selection of assessment and measurement endpoints to screen for ecological risk

The following sections summarize specific issues associated with problem formulation for
OU-2B sites.

G.1.2.2.1 Evaluation of Environmental Setting and Chemicals

The screening-level problem formulation began with the collection of information on the
environmental setting and a listing of the physical and chemical characteristics of chemicals
known to exist at each site. The environmental setting information included site (1) history,
(2) habitats, and (3) animal and plant species, including special status species. In addition, a
literature search of site reports, review of maps and aerial photographs, communications with
regulatory agencies, and site visits were used to gather information on valuable ecological
resources at the facility. Valuable ecological resources include those that are critical to
ecosystem function, provide critical resources, or are perceived by humans as being valuable.
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Habitat and animal and plant species were identified by (1) reviewing site-specific literature and
data, (2) conducting site reconnaissance in June 1995 and June 1997, and (3) conducting a site ........
visit in October 1998. The U.S. Fish and Wildlife Service (FWS) identified special status

species that occur or are expected to occur at Alameda Point (1993). Special status species are
defined as (1) plants and animals officially listed or proposed for listing under state or federal
Endangered Species Acts, (2) state or federal candidate species for possible listing, (3) California
Department of Fish and Game (CDFG) "Species of Special Concern," and (4) species designated
as "sensitive" by federal land managers. In addition, "special species" that are not state or
federally designated as threatened or endangered were identified by CDFG. These "special
species" fall into one or more of the following categories (1) species that are biologically rare,
very restricted in distribution, declining throughout their range, or reside in California during a
critical stage in their life cycle; (2) populations in California that may be peripheral to the major
population of a species range, but are threatened with extermination in California; and
(3) species closely associated with habitats that are declining in California such as wetland,
riparian, and primary forest habitats. Based on literature reviews, four rare plants, four rare
fishes, one special status species reptile, 29 special status species birds and associated sensitive
habitat, and seven special status species mammals could potentially occur at Alameda Point (see
Tables G-1 and G-2).

Site reconnaissance of Alameda Point was conducted in 1995 and 1997 to assess habitats and
species at Alameda Point and to augment literature sources. These reconnaissance efforts were
conducted following the protocols presented in the EPA Region 9 Reconnaissance Work Plan
(PRC Environmental Management, Inc. 1995). Terrestrial habitats were delineated, and the
dominant vegetation was identified. Additionally, these reconnaissance efforts provided ........
information on the physical layout of each site; existing habitat types and distributions, potential
migration pathways, and exposure pathways; and the potential for nonchemical stressors at each
site. Table G-3 identifies the dominant vegetation and fauna present at OU-2B sites, and
Figure G-4 depicts the habitat at Sites 3, 4, 11, and 21.

G.1.2.2.2 Evaluation of Chemical Fate and Transport

The physical and chemical properties of ecological COPCs at each site were evaluated because
these properties govern chemical and biological transformation processes, bioaccumulation
potential, and transport properties. Based on this evaluation, the fate and transport potential of
each ecological COPC was assessed. The fate and transport assessment was used to evaluate
potential exposure pathways.

The movement of chemicals in the environment depends on several factors such as vapor
pressure, solubility, and adsorption. These factors govern the distribution of chemicals among
various phases (gas, liquid, or solid) and a chemical's mobility and persistence in the
environment. Chemical and structural properties of organic chemicals determine resistance to

biological and chemical degradation and, therefore, govern persistence of the chemical in the
environment. Physical properties are more important when developing the ecological CSM
because current chemical concentrations and their potential transport mechanisms are being
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assumed. Literature data on the following physical properties were evaluated to assist in

........ development of the ecological CSM.

Water Solubility

Water solubility is a critical property affecting the fate of chemicals in the environment. Highly
soluble chemicals can be leached rapidly from wastes and soils into groundwater, where they are
transported by groundwater. The mobility of chemicals in soil is proportional to their water
solubility. Solubilities can range from less than 1 milligram per liter (mg/L) to totally miscible,
with most common organic chemicals exhibiting solubilities greater than 1 mg/L (Lyman and
others 1982). Water solubility is influenced by several factors such as pH, temperature, salinity,
dissolved organic carbon, and the presence of cosolvents. Chemicals with solubilities greater
than 1,000 mg/L are expected to be mobile in soil. The pesticides and polychlorinated biphenyls
(PCB) detected in the soils at OU-2B sites have a water solubility of less than 1 mg/L, and most
of the semivolatile organic chemicals (SVOC) and volatile organic chemicals (VOC) have water
solubilities of greater than 1000 mg/L.

Vapor Pressure

Volatilization is the transformation of a compound from a liquid or solid to a gas. As a gas, a
compound's mobility is generally higher because of advection (flow) of air and diffusion.
Volatilization of a compound depends on its vapor pressure, water solubility, and air diffusion
coefficient. Highly water-soluble chemicals generally have lower volatilization rates from water,

....... unless they also have high vapor pressures. Vapor pressure (a relative measure of the volatility
of a chemical in its pure state) ranges from roughly 0.001 to 760 millimeters of mercury for
liquids. Henry's Law constant, which is a function of vapor pressure and solubility, is more
appropriate than vapor pressure alone for estimating releases from water to air. Chemicals with
Henry's Law constants greater than 0.001 atmosphere per cubic meters per mole can be expected
to volatilize readily from water; those with values ranging from 0.001 to 0.00001 are associated
with moderate volatilization; chemicals with values less than 1.0E-05 will volatilize from water
only to a limited extent (Lyman and others 1982). Chemicals with high vapor pressure will
preferentially partition from soils and surface water to the air.

Octanol-water Partition Coefficient

The Kowindicates the tendency of dissolved organic chemicals to partition from water into the
lipids of an organism or into organic matter found in soil or sediment. High Kowvalues are
strongly correlated with a chemical's propensity to bioaccumulate. Kowis the ratio of the solute
concentration in octanol to the solute concentration in water at equilibrium and is calculated by
dissolving a given mass of the chemical of interest in a container holding octanol and water. Kow
can be measured accurately up to values in the range of 106 (Mackay and others 1992). In the
event that measured Kowvalues are not available, Lyman and others (1982) have summarized
estimation methods for predicting Kow values for a chemical based on substituent groups or
fragment constants.
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Bioconcentration, Bioaccumulation, and Biomagnification

Bioconcentrationis the process resulting in a net accumulation of a chemical in an organism
(such as fish) from direct exposure to a medium such as water (EPA 1997b).

Bioaccumulation is the process by which chemicals are taken up by an organism, either directly
from a contaminated medium or by consumption of contaminated foods (EPA 1997b). In the
dose assessment of an ERA, it is sometimes necessary to assess chemical exposure from multiple
routes if each route contributes significantly to the total dose. It is often possible in most ERAs
to assume that one route of exposure is dominant and others are negligible (Suter 1993).

Biomagnification results from the processes of bioaccumulation and biotransfer, through which
tissue concentrations of chemicals in organisms at one trophic level exceed tissue concentrations
in organisms at the next lower trophic level in a food chain (EPA 1997b). The term implies an
efficient transfer of chemical from food to consumer so that residue concentrations increase
systematically from one trophic level to the next.

Fate and Transport Assumptions

To develop the ecological CSM, site conditions and the physical and chemical properties of the
ecological COPCs were evaluated. Physical fate processes of concern include transport to
groundwater, volatilization to air, transfer to surface water, and movement of contaminated soil
particles through windblown dust or as suspended soil particles in surface water. The following ........
assumptions were used to evaluate various transport mechanisms.

All ecological COPCs in soils were assumed to be leaching to groundwater. Groundwater was
assumed to be inaccessible to terrestrial ecological receptors unless evidence of groundwater
discharge was present in the immediate area of the site. If evidence of groundwater discharge
occurred in the immediate area of the site, groundwater was assumed to be surface water that
could be consumed by ecological receptors. It was assumed that impacted groundwater was
discharging into Seaplane Lagoon from OU-2B sites; therefore, groundwater expression was a
complete exposure pathway at OU-2B for aquatic receptors.

The air exposure pathway was considered to be complete for inhalation of contaminated dust or
vapors if the site had significant areas of exposed soils or volatile ecological COPCs. Limited
areas of exposed soils exist at the OU-2B sites. VOCs only occur in relatively low
concentrations; therefore, exposure to airborne vapors and dust was not considered a significant
exposure pathway for evaluation purposes

Each site was evaluated to determine whether rainfall runoff went into the storm sewer system or
collected in low spots on the site. Exposure to surface water did not occur in association with the
OU-2B sites.
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Direct contact and ingestion pathways for contaminated soils were assumed to be complete at
OU-2B sites.

Food chain exposure to chemicals was assumed to occur at the sites with complete exposure
pathways. The food chain exposure evaluation was based on the food web presented in
Figure G-5.

G.1.2.2.3 Ecotoxicity Evaluation

Ecological COPCs associated with OU-2B sites of Alameda Point include metals, pesticides,
PCBs, SVOCs, and VOCs. A literature review was conducted to identify potential toxic effects
posed by the ecological COPCs on ecological receptors. These ecological COPCs induce a
variety of effects that depend on species and trophic level. Literature information collected on
potential ecotoxicological effects is summarized in Attachment A of this appendix. This
information was used in the selection of assessment and measurement endpoints.

G.1.2.2.4 Development of Toxicity Reference Values for Soil

Toxicity reference values (TRV) or ecological reference values (ERV) were used to assess the
toxicity of ecological COPCs in the soil. A TRV or ERV is a concentration or daily dose at
which a particular biological effect may occur in an organism, based on laboratory toxicological
investigations. The Navy, the EPA Region 9 Biological Technical Advisory Group (BTAG), and
Tetra Tech (Navy 1998b) developed TRVs as a result of an ecological effect evaluation for', ; f

mammalian and avian receptors. This evaluation resulted in development of high and low TRVs
for a number of ecological COPCs commonly detected at Navy facilities in California (Navy
t998b). The low TRV is a conservative screening value consistent with a chronic no effects
level; the high TRV is a less conservative value consistent with an effect level, at which a
specific biological effect was observed in a laboratory test organism. The high TRV, therefore,
is a value at which the potential for adverse effects exists. If a Navy TRV was not available for
an ecological COPC or endpoint, ERVs previously developed for other Navy facilities in
California were used, if available. If no ERVs for Navy facilities were available, other sources
of conservative ERVs, such as Toxicological Benchmarks for Wildlife (Sample and others
1996), were used.

The Navy established a low, mammalian TRV for lead of 0.0015 milligram per kilogram per day
(mg/kg-day) in 1997, which was based on a study by Krasovskii and others (1979). This study
evaluated reproductive, hematological, and neurological effects of lead in rats; however, this
TRV was revised by BTAG in November 2002 based on a request by the U.S. Department of the
Army (2001), which stated that the Krasovskii and others (1979) study was inadequate for the
purpose of TRV development. The new low mammalian TRV of 1 mg/kg-day was developed
based primarily on a study by Fowler and others (1980). This study evaluated renal effects in
rats. The justification and rationale for the establishment of the new low mammalian TRV is
presented in the DTSC Human and Ecological Risk Division (HERD), HERD Ecological Risk
Assessment Note, No. 5 (2002).
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If the species representing the measurement endpoint was different from the species used to
develop the ERV, dietary concentrations were converted to dose (that is, milligram of ecological . ......
COPC per kilogram of body weight per day) for comparison with estimated ecological COPC
ingestion rates in receptor species. All TRVs and ERVs were adjusted to account for the
difference in body weights between the study organism and the measurement endpoint receptor,
based on the allometric equations recommended by Sample and Arenal (1998). The mean,
chemical-specific, scaling factors determined were 1.2 and 0.94 for birds and mammals,
respectively (Sample and Arenal 1998). The resulting ERVs were used in risk calculations.

Toxicity was evaluated by one of the following methods for ecological COPCs and endpoints not
covered by the Navy TRV list:

1. Available literature was evaluated to identify studies that could be used to develop a
conservative ERV. If appropriate studies were found, the relevant, most sensitive
ecological effect was used to develop the ERV. ERVs were developed in accordance
with EPA guidance (EPA 1997b). This was relevant when a high or low TRV was
not established by the BTAG (Navy 1999) and sufficient literature data were
available to evaluate potentially significant ecological effects. If data were available
for only a single effects level (no observable adverse effects level or lowest
observable effects level), the ERV for the other effects level was estimated by
multiplying or dividing the ERV by a factor of 10, as appropriate.

2. The existing literature was evaluated to determine whether the ERV for a similar
chemical could be used as a surrogate when insufficient information existed to ".....
develop a specific ERV for the ecological COPC and endpoint. If the literature
indicated similar effects and mechanisms of actions for the chemicals, surrogate
ERVs were used for the preliminary ecological effects evaluation conducted in the
ERA.

3. The ecological COPC and endpoint were evaluated on a qualitative basis if an ERV
or surrogate ERV could not be developed. Available literature information,
ecological COPC concentrations and distribution, and other information were used to
arrive at a conclusion concerning potential ecological effects.

High and low ERVs and TRVs used in risk calculations for each receptor endpoint are presented
in Tables G-4 through G-11.

G.1.2.2.5 Exposure Pathway Evaluation

Complete exposure pathways were evaluated for OU-2B sites, based on the fate and transport
properties of each ecological COPC, including food chain transfer in the food web postulated to
exist at each site. Complete exposure pathways were identified to focus the quantitative
evaluation of toxicity on those contaminants that can reach ecological receptors. For an
exposure pathway to be considered complete, an ecological COPC must be able to travel from
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the source to ecological receptors and to be taken up by the receptors through one or more
,..... exposure routes. As required by EPA and DTSC, the ERA assumes that all existing buildings

and pavement are removed and that the underlying soil provides suitable habitat for higher-
trophic-level receptors. The ERA assesses groundwater expression as a complete exposure
pathway only if the potential exists for the groundwater located beneath the site to reach the
Seaplane Lagoon, Oakland Inner Harbor, or the Seaplane Lagoon.

The ecological CSM for the OU-2B sites is based on site media, potential food chain transport
pathways, assessment endpoints, and measurement endpoints associated with each assessment
endpoint. The ecological CSM supports selection of completed exposure pathways that present
the greatest potential risk of adverse effects. A generic ecological CSM for OU-2B sites is
presented in Figure G-6. The CSM depicts the guilds chosen as assessment endpoints as well as
those species representing those endpoints. Additionally, other guilds not chosen as assessment
endpoints are presented in the CSM because they represent a food source for the assessment
endpoints.

G.1.2.2.6 Selection of Assessment and Measurement Endpoints

EPA defines an assessment endpoint as an "explicit expression of an environmental value to be
protected" (EPA 1997a). Ecological resources may be considered valuable when (1) their
absence would significantly impair ecosystem function; (2) they provide critical resources, such
as habitat or fisheries; and (3) they are perceived by humans as being valuable such as
endangered species. An assessment endpoint should define both the valuable ecological entity at

........ each site and a characteristic of the entity to protect, such as reproductive success or production
per unit area.

Unlike a human health risk assessment, which evaluates only one species, the ERA involves
multiple species with different degrees of exposure and toxicological responses. For the purpose
of a CERCLA ERA, investigations should focus on endpoints most likely to be affected, given
the fate and transport mechanisms of the chemicals involved, ecotoxicological properties of the
chemicals, habitats at each site (and future use), and potential ecological receptors (EPA 1997a).

OU-2B sites consist primarily of developed and paved areas within Alameda Point; therefore,
suitable wildlife habitats are limited. This modified ERA, however, assumes that all pavement
and buildings are removed and that soil is fully exposed. Based on EPA guidance, three generic
assessment endpoints were selected for OU-2B to evaluate potential ecological risk at the sites.
The following paragraphs summarize the assessment endpoints selected and the rationale for
selection. Plants and invertebrate populations were not selected as assessment endpoints because
of the urban habitat at the sites. The habitat available for most species is expected to remain
minimal.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Small Mammal
Populations Typical to the Area. Literature data indicate that ecological COPCs associated
with Alameda Point can cause reproductive impairment, reduced growth, altered behavior,
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various physiological effects, mortality, mutagenic, teratogenic, and other effects on mammals
(Peterle 1991; EPA 1975). Small mammals, such as the California ground squirrel (Citellus ......
beecheyi) and various voles, are secondary consumers that provide a major food source for
upper-trophic-level consumers such as raptors. Adverse effects on the small mammal
community of Alameda Point could result in a reduction in the amount of food available to and
corresponding reductions in, populations of predators. The small mammal community, was
therefore, considered to be an ecological value to be protected.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Passerine Populations
Typical to the Area. Literature data indicate that ecological COPCs associated with Alameda
Point can cause reproductive impairment, reduced growth, altered behavior, various
physiological effects, mortality, teratogenic, and other effects on passerine species (Beyer and
others 1996; Peterle 1991; EPA 1995; Hoffman and others 1996). Passerines, such as the
Alameda song sparrow (Melospiza melodia pusillula) and the American robin (Turdus
migratorius), are secondary consumers that provide a food source for upper trophic level
predators. In addition, some small birds, such as songbirds, are considered to be important and
worthy of protection for aesthetic or other functional reasons. Adverse effects on the passerine
community at Alameda Point could result in a reduction of food available to and corresponding
reductions in populations of predators; therefore, the passerine community was considered to be
an ecological value to be protected.

Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor Populations
Typical to the Area. Literaturedata indicate that ecological COPCs associated with Alameda
Point can cause reproductive impairment, reduced growth, altered behavior, various --......
physiological effects, mortality, teratogenic, and other effects on birds (Beyer and others 1996;
Peterle 1991; EPA 1995; Hoffman and others 1996). The facility has a strong presence of
raptors such as red-tailed hawks (Buteojamaicensis), Swainson's hawk (Buteo swainsoni), and
other species. At least one of these, the northern harrier (Circus cyaneus), is a species of special
concern. Raptors are the major tertiary consumers at the sites and are strongly susceptible to
effects of bioaccumulating chemicals. A decrease in the raptor population at Alameda Point
would be undesirable because of the effects of the loss of predation on prey; therefore, the raptor
population was considered to be an ecological value to be protected.

Assessment endpoints usually are not amenable to direct measurement. Instead, measurement
endpoints that are related to assessment endpoints must be developed. EPA defines a
measurement endpoint as "a measurable ecological characteristic that is related to the valued
characteristic chosen as the assessment endpoint and is a measure of biological effects (e.g.,
mortality, reproduction, growth)" (EPA 1997a). Measurement endpoints can include measures
of exposure or measures of effect. They are frequently numerical expressions of observations
that can be compared statistically to a control or reference site or scientific study to detect
adverse responses to an ecological COPC. Each measurement endpoint correlates directly with
one of the defined assessment endpoints and was based on available literature mechanisms of
toxicity.
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The following generic measurement endpoints for Alameda Point were selected based on

,, ..... ecotoxicity data for ecological COPCs found at each site. Each measurement endpoint
corresponds directly to an assessment endpoint. Each generic measurement endpoint (1) is based

on populations or communities present or potentially present at each site, (2) is amenable to
evaluation based on literature research, and (3) can be used to infer information about the related
assessment endpoint. The following measurement endpoints were used to evaluate potential
ecological impacts to assessment endpoints. The organisms identified here as measurement
endpoints were selected based on their ability to represent more ecologically relevant endpoints
that would be exposed at the sites.

Reproductive or Physiological Impacts to the California Ground Squirrel. The California
ground squirrel was used as a surrogate to represent the small mammal population associated
with each site. Potential reproductive or physiological impacts were evaluated against existing,
consensus TRVs. For ecological COPCs that have not been assigned an existing, consensus
TRV, ERVs were identified or developed, as described in Section G.1.2.2.4 of this appendix, or
evaluated on a qualitative basis if information in the literature was insufficient to support ERV
development. A conservative daily dose was calculated based on site-specific ecological COPC
concentrations and natural history information about the California ground squirrel (Linsdale
1946). A hazard quotient (HQ) was developed by dividing the daily dose by the appropriate
TRV or ERV for each ecological COPC.

Reproductive or Physiological Impacts to the Alameda Song Sparrow and the American
Robin. The Alameda song sparrow and the American robin were used as surrogates to represent

........ the passerine population associated with each site. Both species were assessed because the
Alameda song sparrow resides in a more estuarine habitat and is a special status species, and the
American robin resides in a more terrestrial or upland habitat. Potential reproductive or

physiological impacts were evaluated against existing, consensus TRVs. For ecological COPCs
that have not been assigned an existing, consensus TRV, ERVs were identified or developed, as
described in Section G. 1.2.2.4 of this appendix, or evaluated on a qualitative basis if information
in the literature was insufficient to support ERV development. A conservative daily dose was
calculated based on site-specific ecological COPC concentrations and natural history information
about the Alameda song sparrow or the American robin (EPA 1993). An HQ was developed by
dividing the daily dose by the appropriate TRV or ERV for each ecological COPC.

Reproductive or Physiological Impacts to the Red-tailed Hawk. The red-tailed hawk was
used as a surrogate to represent the raptor population associated with each site. Potential
reproductive or physiological impacts were evaluated against existing, consensus TRVs. For
ecological COPCs that have not been assigned an existing, consensus TRV, ERVs were
identified or developed, as described in Section G.1.2.2.4 of this appendix, or evaluated on a
qualitative basis if information in the literature was insufficient to support ERV development. A
conservative daily dose was calculated based on site-specific ecological COPC concentrations
and natural history information about the red-tailed hawk (EPA 1993). An HQ was developed
by dividing the daily dose by the appropriate TRV or ERV for each ecological COPC.

Table G-12 presents generic assessment and associated measurement endpoints.
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G.1.2.3 Exposure Estimates and Risk Evaluation

The exposure estimate and risk calculation step results in a conservative estimate of potential risk
to the selected measurement endpoints. For each measurement endpoint and ecological COPC, a
conservative estimate of the dose to an organism was developed using soil EPCs and either site-

specific or literature-derived exposure parameters. Using risk calculations, doses were compared
to TRVs or ERVs to evaluate potential risks to each ecological receptor. The following sections
describe the development of exposure estimates and risk calculations.

G.1.2.3.1 Development of Exposure Estimates

It is important that risk is conservatively estimated with a screening-level ERA to ensure that the
assessment does not indicate insignificant risk when a significant risk exists. The screening-level
ERA for the OU-2B sites indicated that risk to ecological receptors was possible at the sites
based on the conservative assumptions that were used. The urban nature of the sites, however,

precluded the collection of site-specific tissue samples that could be used to reduce the
uncertainty in the baseline ERA. In the absence of site- or species-specific tissue data, a
modified ERA based on the use of more average exposure parameters was deemed appropriate
for the OU-2B sites. These average exposure parameters were used to provide a more realistic
estimate of potential risk to ecological receptors. The following assumptions were used for the
exposure assessment to calculate a conservative dose to each receptor.

Site Use Factors (SUF). All species considered in the ERA were assumed to live and feed ........,
within each site at all times.

Bioavailability. All ecological COPCs were assumed to be 100 percent bioavailable for all
trophic levels and species.

Body Weight and Food Ingestion. The average body weight indicated in the literature was
used to calculate an ingestion rate based on the formulas presented in Nagy 2001.

Bioconcentration and Bioaccumulation Factors. Soil-to-plant and soil-to-soil invertebrate
bioconcentration factors (BCF) were obtained from EPA 1999b or calculated using the following
formulas also presented by EPA 1999b:

logBCFsoil-to-invert= (0.819)(logKow) - 1.146 (G-l)

logBCFsoil-to-plant= 1.588 - (0.578)(logKow) (G-2)

where Log = Logarithm

BCFsoil-to-invert = Bioconcentration factor for uptake of constituent from soil
to invertebrate tissue ,
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BCFsoil-to-plant = Bioconcentration factor for uptake of constituent from soil
to plant tissue

Table G-13 presents the plant and soil invertebrate BCFs.

BCFs for uptake of chemicals from food items to mammal tissues also were based on EPA
protocol (1999b). The ecological COPC-specific biotransfer factor for mammals (Bamammal)was
based upon studies of beef cattle ingesting food items. The Bama_nal for inorganic chemicals are
presented by EPA 1998, and the Bamammal for organic chemicals were calculated using the
following Travis and Arms (1988) correlation equation, which also is presented by EPA 1999b:

logBamalm_al= -7.6 + logKow (G-3)

The BeFsoil-to-mammal and the BeFfood item-to-mammal were then calculated from the following
equations (EPA 1999b):

BCFsoil-to-mammal= (Bamammal) (IRsoil) (G-4)

BCFfood item-to-mammal = (Bamammal)(IRfooditem) (G-5)

where

BCFsoil-tomammal= Bioconcentration factor for uptake of constituent from soil
to mammal tissue (based on milligram per kilogram dry
weight [mg/kg-DW] soil to milligram per kilogram fresh
weight [mg/kg-FW] mammal tissue [unitless] [EPA
1999b])

BCFfooditem-to-mammal= Bioconcentration factor for uptake of constituent from food
item tissues to mammal tissues (based on mg/kg-DW soil
to mg/kg-DW plant tissue [unitless])

IRsoil= Incidental soil ingestion rate

IRfooditem= Ingestion rate of food item

Table G-14 presents the Bamammalvalues and the calculated mammal BCFs used in exposure
estimate calculations, which are discussed in the following text.

Dietary Composition. The diet of each of the receptors was based on the percentages of dietary
items, as reported in the literature.
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Ecological COPC Concentration. The EPC used in the evaluation was the lower of the
maximumdetected concentrationor the UCL95 concentration.........

Exposure was assessed in the context of the following linear food chains:

Soil_Invertebrates and Plants_California ground squirrel_Red-tailed hawk

Soil_Invertebrates and Plants_Alameda song sparrow or American robin

These food chains were used in this modified ERA to evaluate potential ecological effects on
small mammals, passerines, and raptors. The postulated food web for Alameda Point is
presented in Figure G-5.

The model presented in the following equations is adequate to estimate daily doses to various
receptors in a modified ERA.

Ground squirrel dose (mg/kg-day) =

(SUF) [(Cson)(IR_oi,)+ (Cinvert)(XRinvert) -t- (CplantXIRplant)]
BW (G-6)

Alameda song sparrow dose (mg/kg-day) ...........

(SUF) [(Csoi,)(IR_oil)+ (Cinvert)(IRinvert) + (CplantXIRplant)]
BW (0-7)

American robin dose (mg/kg-day) =

(SUF) [(C_o_l)(IRso_,)+ (Ci_w.)(IRi.w_t)+ (Cp,a.tXIRp,.nt)]
BW (0-7)

Red-tailed hawk dose (mg/kg,day) =

(SUF) [(Cgroundsquirrel)(IRgroundsquirrel) "}-(Csoil)(lR.soil)]

BW (G-8)

where BW = Body weight

Csoil= EPC of chemical in soil (milligram per kilogram [mg/kg])

Cinvert =(Csoil)(BCFsoil-to-invert) (mg/kg- FW) (EPA 1999b)

Cplant = (Csoil)(BCFsoil-to-plant) (0.12) (mg/kg-FW) (EPA 1999b)
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(0.12 is a default value to convert the plant concentration from dry weight to fresh

........ weight and is presented by EPA [1999b]. This value is an average based on 80 to
95 percent water content in herbaceous plants and nonwoody plant parts.)

Cgroundsquirrel = [(Cinvert)(FCM3/FCM2)(Fi) . (Cplant) (BCFplant-to-marmnal)(Fp)
(0.12)+ (Csoil)(BCFsoil-to-mammal)](mg/kg)] (EPA 1999b)

BCFplant-to-mammal = Bioconcentration factor for uptake of constituent from plant
tissues to mammal tissues (based on mg/kg-DW soil to
mg/kg-DW plant tissue [unitless])

FCM3/FCM2= Food-chain multiplier, which models an ecological COPC
concentration in a predator item (FCM3), such as the

California 2ground squirrel, from the ingestion of a prey
item (FCM), such as a soil invertebrate (unitless).

Table G-15 presents the FCMs as presented in EPA 1999b.

Fi = The fraction of the ground squirrel diet that consists of invertebrates

Fp= The fraction of the ground squirrel diet that consists of plants

......... IR = Ingestion rate [the amount of prey items (including inverts, plants, and
ground squirrel) and soil ingested per day] (mg/kg-day)

SUF = Site use factor

Values for the exposure factors for each vertebrate receptor are presented in Table G-16. The
following overall procedures and assumptions are associated with the exposure estimates for
each receptor.

Small Mammal and Passerine Endpoints

• Small mammal and passerine receptors were assumed to have a diet consisting of a
mixture of plants and invertebrates. For small mammals, diet consisted of 80 percent
vegetation and 20 percent invertebrates; for passerines, diet consisted of 50 percent
vegetation and 50 percent invertebrates. The primary source of the dietary
information was collected from the Cal/EPA (2000).
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• The EPC is the ecological COPC soil concentration used in risk calculations.
Multiplying the EPC by the appropriate plant and invertebrate BCF and natural ........
history information on ingestion rates and body weights for the receptors derived the
dose for each ecological COPC (See Equations G-6 and G-7). The dose was
calculated in mg/kg-day for each ecological COPC.

• For 4,4'-dichlorodiphenyltrichloroethane (DDT); 4,4'-dichlorodiphenyldichloro-
ethane (DDD); and 4,4'-dichlorodiphenyldichloroethene (DDE), the EPCs were
summed and evaluated as total DDT (DDTt). The DDTt value was used in
calculations as the soil concentration.

• All PAH compounds were segregated into low molecular weight (LMW) and high
molecular weight (HMW) PAH categories. LMW PAHs are defined as measured
PAHs with a molecular weight below 200 atomic mass units (amu) and include
acenaphthene, anthracene, fluorene, naphthalene, 2-methylnaphthalene, and
phenanthrene. HMW PAHs are defined as measured PAHs with a molecular weight
greater than 200 ainu and include benzo(a)fluorene, benzo(b)fluorene, fluoranthene,
benzo(k)fluoranthene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene,
benzo(a)anthracene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, pyrene, and
benzo(a)pyrene. The EPC for each category was calculated by summing the
individual compound concentrations detected in each medium and area. Total LMW
and HMW PAH concentrations were used in the calculations as the soil
concentration.

• For PCB compounds, the EPCs of detected Aroclors were summed to develop a total .........
PCB concentration, which was used in the calculations as the soil concentration.

Raptor Endpoints

• Raptors at each site were assumed to have a diet consisting exclusively of the
California ground squirrel, which is considered to be the most conservative diet for
the raptor. This diet was selected based on the screening-level ERA, which estimated
that the concentrations of chemicals in small mammals were higher than passerines.

• The EPC is the ecological COPC soil concentration used in risk calculations.
Multiplying the EPC by the soil and ground squirrel concentrations and natural
history information on ingestion rates and body weights for the receptors derived the
dose for each ecological COPC (See Equation G-8). The dose was calculated in
mg/kg-day for each ecological COPC.

• Multiplying the EPC by the appropriate plant and invertebrate BCF and natural
history information on ingestion rates and body weights for the receptors derived the
dose for each ecological COPC. The dose was calculated in mg/kg-day for each
ecological COPC.
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,, The EPCs for DDT, DDD, and DDE were summed and evaluated as DDTt. The
DDTt value was used in calculations as the soil EPC.

• PAH compounds were segregated into LMW and HMW PAH categories defined
previously. The soil concentration for each category was calculated by summing the
individual EPCs in each medium and area. Total LMW and HMW PAH
concentrations were used in the calculations as the soil concentration.

• For PCB compounds, the EPCs of each detected Aroclor were summed to develop a
total PCB concentration, which was used in the calculations as the soil concentration.

Depending on ecological COPCs identified at each site, additional site-specific considerations
were used, where appropriate.

G.1.2.3.2 Risk Calculations

Risk calculations were prepared for each receptor based on exposure assumptions for the
individual receptor. Risk calculations for terrestrial receptors consist of dividing the calculated
dose by the appropriate ERV or TRV for each receptor and ecological COPC, deriving an HQ.
Risk calculations for marine receptors consist of applying a dilution factor of 10 to the calculated
EPC and then dividing this value by the saltwater screening criteria, thus deriving an HQ. HQs
greater than 1.0 indicate potential risk to the assessment endpoint being evaluated. Depending
on the ecological COPCs present at a site, risk calculations were based on the following

.......... assumptions.

Small Mammal Endpoint

• The calculations for total PCBs were based on the TRV for Aroclor 1254. No TRV
was identified or developed for Aroclor 1260.

• No specific TRVs or ERVs were identified for the individual PAHs. The TRV for
naphthalene was used as a surrogate for the LMW PAHs, and the benzo(a)pyrene
TRV was used as a surrogate for the HMW PAHs. These surrogates were based on
Navy guidance (1998b).

• No specific TRV or ERV was identified for the metal silver; therefore, this chemical
was qualitatively evaluated (QE).

• No specific TRV or ERV was identified for the SVOC n-nitrosodiphenylamine;
therefore, this chemical was QE.

• No specific TRVs or ERVs were identified for the VOCs 2-butanone, carbon
disulfide, and ethylbenzene; therefore, these chemicals were QE.
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Passerine and Raptor Endpoints

• The calculationsfor total PCBs were based on the TRV for Aroclor 1254. No TRV
was identifiedor developed for Aroclor 1260.

• No specific TRVs or ERVs were identified for the metals beryllium, and silver;
therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the LMW and HMW PAH ecological
COPCs; therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the SVOCs n-nitroso-diphenylamine
and pentachlorophenol; therefore, these chemicals were QE.

• No specific TRVs or ERVs were identified for the VOCs 1,1,1-trichloroethane
(TCA), 2-butanone, acetone, benzene, carbon disulfide, chloroform, ethylbenzene,
toluene, and xylene; therefore, these chemicals were QE.

G.1.2.4 Evaluation of Assessment Results

Using the high and low TRV values to evaluate ecological endpoints bounds the estimate of risk
to each endpoint. The high TRV is the lowest reported dose in the literature at which adverse ..........
effects are known to occur and represents an upper bounding limit. The low TRV is the highest
reported dose in the literature at which adverse effects are known not to occur and represents the
lower bounding limit. Based on this information, HQ results using the high and low TRV were
evaluated. Generally, concentrations of ecological COPCs with calculated HQs less than 1.0
based on the low TRV would not be considered to pose an appreciable risk to ecological
receptors, and HQs greater than 1.0 based on the high TRVs may pose an unacceptable level of
risk and require evaluation of the need for remedial actions at a site.

Following calculation of the low and high HQs, further assessment of the potential risk was
conducted using a weight-of-evidence approach. This evaluation was conducted as follows.

1. If both HQ values for a constituent were below 1.0, then no potential risk to the
ecological endpoint was anticipated.

2. If one or both bounding-limit HQs exceeded 1.0, then the constituent was further
compared to calculated background or ambient HQs.

3. Additional factors such as frequency of detection, distribution, concentration, and
absorption potential of the chemical also were used to evaluate risk.
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G.1.2.5 Uncertainties

The ERA process involves a large number of uncertainties and extrapolations to evaluate
potential risk to ecological receptors. Uncertainties and extrapolations associated with the
evaluation of each site were identified and explained so that risk managers can make risk
management decisions with an understanding of how the HQs were developed. Many of the
assumptions in the screening-level ERA process are conservative and result in overestimates of
site-specific parameters. The following uncertainties apply to all sites for the modified ERA.

SUFs. The risk calculations assumed that all receptors lived and fed in the area of each site at all
times. This will not be true for the upper-trophic-level receptors that have large foraging ranges.
Sites 3, 4, 11, and 21, are 50, 14, 5.3, and 7 acres in size, respectively. Based on the assumption
of 100 percent site use, the exposure is overestimated for receptors, such as the red-tailed hawk,
that feed over a range of about 200 acres (EPA 1993). The actual ingestion of ecological COPCs
from each site, therefore, will be much less than the value used in the risk calculations.

Dietary Composition. The percent composition and type of prey ingested by the endpoint
receptors were based on nonsite-specific literature studies. Additionally, the models were
simplified to assume a limited diet, such as the raptor diet, consisting of 100 percent California
ground squirrels. Receptors at the facility may use different food sources or have different
percentages of available food sources.

Bioavailability. All ecological COPCs were assumed to be 100 percent bioavailable to all
receptors. Depending on the ecological COPCs and receptor, bioavailability may be
significantly less than 100 percent.

Development of TRVs. TRVs and ERVs used in risk calculations were derived from literature
studies. These studies were not conducted on the receptors used in this assessment. TRVs and
ERVs were extrapolated using uncertainty factors to account for differences between species.
The effect of this uncertainty cannot be estimated.

QEs of Ecological COPCs. Studies were not available to develop TRVs for a number of the
constituents and measurement endpoints. The potential effects of these ecological COPCs were
evaluated on a qualitative basis, relying heavily on professional judgment. The potential exists
that these QEs may not have adequately judged the potential effects of these ecological COPCs.

Surrogate TRVs. The use of surrogate TRV values for some compounds, such as the DDT
TRV for other chlorinated pesticides, increases the uncertainty associated with the evaluation.
While every effort was made to select conservative TRVs, the effect of this uncertainty cannot be
estimated.

L., j)
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Bioconcentration Factors. The use of the logKowto calculate the Bamammals and the BCFs for
receptors and food items can overestimate the uptake of organic chemicals into the tissues of
organisms and plants. • •

Background Concentrations. Another consideration is risk associated with background levels
of metals and ambient concentrations of pesticides and PAHs that are not specific to the various
sites but are ubiquitous across Alameda Point. Documentation of background soil and
groundwater is presented in Appendix E of the RI. To place site-specific risks in the proper
context, the risks associated with background and ambient concentrations of chemicals were
considered. Areas of the installation with geologically similar soils that represent a single
background data set were designated as the pink, blue, or yellow areas. These areas correspond
with a particular fill event. Sites 3, 11, and 21 are designated to be in the pink background area,
and Site 4 is designated to be in the blue background area. Additionally, groundwater samples
from background areas of Alameda also were collected. These background samples collected for
Alameda underwent statistical analysis, the results of which are presented in Tables G-17 (the
pink soil background area), G-18 (the blue soil background area), and G-19 (the groundwater
background). For soils, the background or ambient concentration risks, based on the modified
ERA exposure assumptions, are presented in Tables G-20 and G-21 for each receptor.

Appendix G, OU2-B Remedial Investigation
Report, Sites 3, 4, 11,and 21 G-22



G.2 SITE-SPECIFIC SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENTS

This section describes the results of the modified ERA for Sites 3, 4, 11, and 21, including site-
specific considerations, factors, and uncertainties in the assessment. These sites are very similar
in environmental setting and the ERA conducted for each used the same parameters. The
following sections describe the ERA process for the sites.

G.2.1 PROBLEMFORMULATION

The problem formulation process was discussed previously in Section G.1.2.2. The following
sections relate site-specific information of this process for each of the OU-2B sites.

G.2.1.1 Environmental Setting and Contaminants

The environmental setting for each of the OU-2B sites and the groundwater is described in the
following text.

Site 3

Site 3 is located at the eastern entrance of Alameda Point along West Atlantic Avenue and West
Seaplane Lagoon Street, and is bordered to the south by Site 4 (see Figure G-l). The site is

......... approximately 50 acres in size, roughly rectangular in shape, and comprises Parcels 116A, 116B,
116C, 117, 118A, 118B, 120, 122, 128, 129A, 129B, 131, and 209. Site 3 currently is
considered a developed area and is bordered by developed or airfield/paved areas (Naval
Facilities Engineering Command, Engineering Field Activity West [EFA WEST]) (see
Figure G-4).

Site 3 also is known as the Abandoned Fuel Storage Area. Five underground storage tanks
(UST) containing aviation gasoline (AVGAS) are known to have been placed at Site 3. Three of
the five fuel USTs were cleaned and closed in place in 1975 after leaks were detected in one of
the tanks. The other two tanks were closed in place but were not cleaned before closure.
Alameda Point personnel estimated that as much as 365,000 gallons of AVGAS may have leaked
into the surrounding soil and groundwater in the 1960s and early 1970s. In addition, a nearby
fuel line burst in 1972 releasing an unknown amount of AVGAS into the surrounding soil.
(Kennedy Engineers 1979) AVGAS has been found in utility ducts, storm drains and soil
samples in and around Site 3. Site 3 also has been designated as Corrective Action
Area (CAA)-3. See Section 5.0 of the R! for more information concerning the features of Site 3.

Approximately 80 percent of Site 3 is open space consisting of lawn and landscaped areas,
roadways, general vehicle parking lots, container storage areas, gardening supply storage areas,
and vehicle parking specifically associated with a retail store, credit union, and resturant. Most
parking and roadway areas are paved with concrete aprons adjacent to some buildings. The
paved parking areas show the typical vehicle stains associated with a parking space. In 1947,
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some of the northern portions of Site 3 were used as a storage area before being developed
(Environmental Resources Management-West, Inc. [ERM-West] 1994). Typical urban wildlife, ........
such as the California ground squirrel, scrub jays, and American robins, may be observed in the
developed areas but to a lesser extent than in the landscaped areas because less foraging habitat
is available. Feral cats also are found in the developed areas of Site 3 (EFA WEST 1999).

Site 4

Site 4 is located in the eastern portion of Alameda Point. The site is located south of West
Atlantic Avenue and north of OU-2A (see Figure G-l). It is approximately 14 acres in size,
rectangular in shape, and comprises Parcels 133, 143, and 144 and sub-parcels 134A and 164A.
Site 4 currently is considered a developed area and is bordered by developed areas (EFA WEST
1999) (see Figure G-4).

Site 4 is known as Building 360and also as the aircafl engine facility because it was constructed
in 1953 to operate as an aircraft engine and air frame overhaul facility. Operations ceased in
April 1997 (International Technology Corporation [IT] 2001). Site 4 also includes portions of
areas designated as CAA-3C, CAA-4A, CAA-4B, CAA-4C, and CAA-13 because of the
presence of petroleum contamination in groundwater at these locations. Three USTs, five oil-
water separators (OWS), underground fuel lines, and three Resource Conservation and Recovery
Act (RCRA) sites are physical features of concern at the site. See Section 6.0 of the RI for more
information concerning the features of Site 4.

Approximately 65 percent of Site 4 consists of open space that historically was used for fuel
storage in both USTs and aboveground storage tanks (AST), hazardous materials storage lockers,
motor gasoline (MOGAS) refueling, miscellaneous parts and equipment storage, aircraft engine
storage (in the northeast portion), trash disposal dumpsters, and chemical storage on the south
side of Building 163, drum storage, and parking (ERM-West 1994). Currently these open areas
are paved vehicle parking, storage areas, and a large landscaped sports field, which is located
along the eastern border. Typical urban wildlife, such as the California ground squirrel, scrub
jays, and American robins, may be observed in the developed areas but to a lesser extent than in
the landscaped areas, because less foraging habitat is available. Feral cats also are found in the
developed areas of Site 4 (EFA WEST 1999).

Site 11

Site 11 is located in the eastern portion of Alameda Point. The site is located south of Ingersol
Street, west of Viking Street, north of CAA-11B and east of Ferry Point Road (see Figure G-1).
It is approximately 5.3 acres in size, triangular in shape, and comprises Parcel 137 and
subparcels 138A and 140A. Site 11 currently is considered a developed area consisting
primarily of buildings, roads, and parking lots and is bordered by developed areas (EFA WEST
1999) (see Figure G-4).
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Site 11 is known as Building 14 and was constructed in 1940 and operated as an aircraft testing
and repair facility. Operations ceased in April 1997 (IT 2001). Site 11 also is designated as
CAA-11A and CAA-11B because of petroleum contamination in the groundwater at these
locations. An OWS, 8 ASTs, 11 USTs, fuel lines, and storm sewers are physical features of
concern at the site. See Section 7.0 of the RI for more information concerning the features of
Site 11.

Site 11 is approximately 90 percent open space that was historically used for fuel storage (via
USTs and ASTs), hazardous materials storage lockers, MOGAS refueling, miscellaneous parts
and equipment storage, aircraft engine storage (in the northeast portion), trash disposal
dumpsters, and chemical storage on the south side of Building 162 (ERM-West 1994). Currently
the open areas are used as paved vehicle parking and storage areas. There is little vegetation
occurring at Site 11. Typical urban wildlife, such as the California ground squirrel, scrub jays,
and American robins, may be observed in the developed areas but to a lesser extent than in the
landscaped areas because less foraging habitat is available. Feral cats also are found in the
developed areas of Site 11 (EFA WEST 1999).

Site 21

Site 21 is located in the eastern portion of Alameda Point. The site is located south of West Sea
Plane Lagoon Street, west of Viking Street, north of CAA-11B and east of Ferry Point Road (see
Figure G-l). It is approximately 7 acres in size, irregularly shaped, and comprises Parcels 127,
135, 136, 200 and subparcel 155A. Site 21 is currently considered a developed area, consisting

........ primarily of buildings, roads, and parking lots and is bordered by developed areas (EFA WEST
1999) (see Figure G-4).

The main feature of Site 21 is Building 162, which was constructed in 1945 and operated as a
ship and aircraft maintenance shop until operations ceased in April 1997 (IT 2001). The
northern portion of Site 21 is designated as part of CAA-3A and the southwestern comer of the
site is designated as part of CAA-11A because of petroleum contamination in the groundwater at
these locations. An OWS, an AST, four USTs, underground fuel lines, and six RCRA sites are
other physical features of concern at the site. See Section 8.0 of the RI for more information
concerning the features of Site 21.

Approximately 50 percent of Site 21 is open space that historically was used as a smelting and
storage area, parking lots, and storage areas (Pacific Aerial Surveys 1947). Currently the open
areas are used as asphalt parking and storage areas, concrete storage aprons associated with
buildings, and concrete paved areas near the Sea Plane Lagoon. Typical urban wildlife, such as
the California ground squirrel, scrub jays, and American robins, may be observed in the
developed areas but to a lesser extent than in the landscaped areas because less foraging habitat
is available. Feral cats also are found in the developed areas of Site 21 (EFA WEST 1999).
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Groundwater at OU-2B

The groundwater at OU-2B was addressed in this ERA on a plume basis because the
groundwater plumes originating in different OU-2B sites have converged to form a large
groundwater plume covering most of OU-2B. Based on the concentrations observed during the
various groundwater sample events, this plume primarily is a TCE plume; however, data
collected for all potential contaminants were evaluated for the ERA. Groundwater data that were
evaluated were obtained from samples collected in 2000, the 2001 data gap sampling event,
monitoring well sampling events in 2002 and 2003. Certain groundwater samples collected in
1998 also were included. Details pertaining to groundwater data and nature and extent can be
found in Section 9.0 of the RI.

G.2.1.2 Selection of Ecological Chemicals of Potential Concern

The screening of chemicals for soils and groundwater was conducted as described in Section G.1
and presented in Figures G-2 and G-3 of this appendix. The data concerning the statistical
comparison to background concentrations for inorganic constituents are presented in Appendix E
of the RI.

Data concerning all detected chemicals for Sites 3, 4, 11, and 21 and the results of the screening
process are presented in Tables G-22 through G-25 for soils and Table G-26 for groundwater.
Based on the screening of ecological COPCs in surface soils at each of the sites and groundwater
for the entire OU-2B, the following chemicals were retained for further evaluation: ,....

Site 3 Soils: The metals aluminum, arsenic, barium, cobalt, copper, lead, manganese, vanadium,
and zinc; the SVOCs 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b) fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-
cd)pyrene, naphthalene, phenanthrene, and pyrene; and the VOCs 2-butanone, acetone, benzene,
carbon disulfide, ethylbenzene, toluene, and xylene (see Table G-22).

Site 4 Soils: The metals antimony, arsenic, barium, cadmium, chromium, hexavalent chromium,
copper, lead, manganese, mercury, molybdenum, nickel, silver, vanadium, and zinc; the SVOCs
2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene,
bis(2-ethylhexyl)phthalate, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, n-nitrosodiphenylamine, naphthalene, pentachlorophenol, phenanthrene,
and pyrene; the VOCs 1,1,1-TCA, ethylbenzene, toluene, and xylene (see Table G-23)

Site 11 Soils: The metals beryllium, cobalt, copper, lead, manganese, vanadium and zinc; the
SVOCs 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,

phenanthrene,andpyrene;and theVOC chloroform(seeTableG-24). •......,
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Site 21 Soils: The metals aluminum, arsenic, barium, beryllium, cobalt, copper, lead,
_ manganese, vanadium, and zinc; the PCB Aroclor 1260; the pesticides DDD and DDT; the

SVOCs 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene,
dibenz(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, and pyrene (see Table G-25).

OU-2B Groundwater: The metals aluminum, barium, chromium, cobalt, manganese,
molybdenum, nickel, and vanadium; and the VOCs 1,2,4-trichloromethylbenzene, acetone,
carbon disulfide, isopropylbenzene, tert-butanol, TCE, vinyl chloride, and xylene (see
Table G-26).

G.2,1.3 Fate and Transport of Ecological Chemicals of Potential Concern

Physical properties of all of the ecological COPCs, with the exception of VOCs, indicate that
they will bind preferentially to the soil and are relatively insoluble in water. Major ecological
COPC movement will be through erosion processes, such as wind and surface water runoff, as
well as infiltration to subsurface soils and groundwater.

G.2.1.4 Ecotoxicity Assessment

Ecological COPCs associated with the OU-2B sites include metals, pesticides, PCBs, PAHs,
.... SVOCs, and VOCs. A literature review was conducted to identify the potential toxic effects of

the ecological COPCs on ecological receptors. These ecological COPCs have a variety of effects
dependent on species and trophic level. Known effects of these chemicals are described in
Attachment A of this appendix.

The ecological effects evaluation was conducted as described in Section G.1 of this appendix.
Tables G-4 through G-11 provides detailed information on the derivation of the TRVs and ERVs
used to evaluate each measurement endpoint and ecological COPC for the OU-2B sites.

G.2.1.5 Potential Receptors

Tables G-1 and G-2 list species observed or potentially present at the OU-2B sites.

G.2.1.6 Exposure Pathways

Both existing and potential exposure pathways were identified for terrestrial receptors. Potential
terrestrial exposure pathways to contaminated soil include direct contact, incidental ingestion,
volatilization, windblown dust, and food chain effects. As requested by EPA and DTSC, the
ERA assumes that all existing buildings and pavement at the OU-2B sites are removed and that
the underlying soil provides suitable habitat for higher-trophic-level receptors.
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Complete exposure pathways were assessed for Site 3, 4, 11, and 21 as discussed in
Section G. 1.2.2.5. The following discussion summarizes each potential exposure pathway under
this scenario.

Direct Exposure to Soil. Animals in contact with the soil at the OU-2B sites can be exposed
directly to metals, pesticides, PCBs, PAHs, SVOCs, and VOCs through ingestion and dermal
contact. Direct exposure is expected to involve all trophic levels. Direct exposure to soil at the
OU-2B sites is, therefore, a complete exposure pathway under the fully exposed soil scenario. In
addition to the potential direct effects to receptors, contaminated soil at the sites is a probable
source of ecological COPCs migrating to the underlying groundwater.

Direct Exposure to Surface Water. Precipitation and runoff infiltrates soil and moves to
groundwater. The surface water pathway is considered to be a complete pathway for the sites;
however, the only surface water available at the sites is ponded water that exists for a short
period of time after rainfall events. Even though this exposure pathway is complete, it is not
significant and was not evaluated. Because the groundwater at the OU-2B sites is expected to
reach the Seaplane Lagoon, the groundwater discharge to surface water is a complete exposure
pathway for marine receptors at these sites (Tetra Tech 2000).

Direct Exposure to Air. Many of the ecological COPCs associated with the OU-2B sites have
extremely low volatilization rates. Ecological COPCs with low volatilization rates include
metals (except mercury) and SVOCs. The exceptions are VOCs, which generally were detected
at low levels in soil. Minimal volatilization from ecological COPCs from soil to the air is
expected. Windblown dust could represent a complete exposure pathway because exposed soil
exists at least on a portion of each of the OU-2B sites. The air exposure pathway is considered to
be a complete exposure pathway under the fully exposed soil scenario, primarily resulting from
airborne dust ingestion at OU-2B sites. Although this exposure pathway is complete, it is
postulated to be insignificant compared to direct soil exposure.

Food Chain Exposure. A number of higher-trophic-level receptors could be exposed to
ecological COPCs through diet. Of the ecological COPCs associated with OU-2B sites, Aroclor
1260, DDD, DDT, total HMW and LMW PAHs, bis(2-ethylhexyl)phthalate,
n-nitroso-diphenylamine, pentachlorophenol, ethylbenzene, and xylene have a Kow greater than
3.0, which could indicate significant tendencies for these chemicals to bioaccumulate and
biomagnify in food chains. Food chain exposure is a complete exposure pathway under the fully
exposed soil scenario.

G.2.1.7 Assessment and Measurement Endpoints

Habitat associated with the OU-2B sites is of low ecological value because of current limited
habitat existing at the sites. The sites are expected to have long-term reuse potential including
research and development, light industrial, supporting retail, office, commercial, and residential
uses. Community oriented institutions, such as places of worship and nonprofit organizations
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also are considered allowable and desirable uses. Based on the anticipated future uses of the
........ sites, the value of the habitat is not expected to increase.

Ecological COPCs present at the OU-2B sites have different effects on different trophic levels.
The assessment endpoints and associated measurement endpoints presented in Section G.1.2.2.6
of this appendix are necessary to adequately evaluate the risk to environmental receptors
associated with the ecological COPCs.

G.2.2 EXPOSURE ESTIMATES AND RISK EVALUATION

For each measurement endpoint and ecological COPC, an estimate of the exposure of the
organism to the ecological COPC was developed using life history information, site chemical
concentrations, and other data. This exposure information was then compared with TRVs or
ERVs to develop a QE of risk to ecological receptors.

Exposure estimates for each receptor were developed using the assumptions described in
Section G.1.2.3.1 of this appendix. General exposure factors used for the California ground
squirrel, Alameda song sparrow, American robin, and red-tailed hawk are presented in
TableG-16. Risk calculations were conducted using the procedures described in
Section G.1.2.3.2.

G.2.3 RESULTS OFTHE ECOLOGICAL RISK ASSESSMENT FOR TERRESTRIAL
• RECEPTORS

HQs calculated for each site using high and low TRV values for each measurement endpoint are
presented in Tables G-27 through G-30. HQs were evaluated based on the discussion presented
in Section G.1.2.4. The following sections relate calculated HQs to assessment endpoints for
each site and discuss these results. Uncertainties that exist in this ERA for the OU-2B sites are
presented in Section G.1.2.5.

G.2.3.1 Ecological Risk Assessment Results for Site 3

The following sections contain the results of the ERA for Site 3 for each of the assessment
endpoints evaluated. HQ values for Site 3 are presented in Table G-27.

G.2.3.1.1 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Small
Mammal Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included aluminum, lead, vanadium, toluene, and xylene (Table G-27). Literature data were not
adequate to develop ERVs for 2-butanone, carbon disulfide, and ethylbenzene for small
mammals. All other ecological COPCs presented in Table G-22 had HQ values of less than 1.0
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and pose no significant risk to small mammals. The following sections discuss each chemical or
chemical grouping with an HQ above 1.0 or that requires a QE.

Aluminum: The high TRV HQ value for aluminum was 8.24, while the low TRV HQ value
was 82.4. These values were only about 1.8 times above the background high and low HQs of
4.56 and 45.6, respectively. Aluminum was detected in all 14 samples collected at Site 3, with
concentrations ranging from 3,820 mg/kg to 22,400 mg/kg, and background concentrations
ranged from 1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations, aluminum
appears to be naturally elevated in soils at Alameda. Aluminum is relatively nontoxic, with most
adverse effects caused by inhalation of highly concentrated aluminum dust. Additionally,
aluminum does not bioaccumulate in the food chains (Agency for Toxic Substances and Disease
Registry [ATSDR] 1999a). Based on this information, aluminum poses no significant potential
risk to small mammals at Site 3 above background concentrations.

Lead: The high TRV HQ value for lead was below 1.0. The low TRV HQ value was 3.6, which
was over 60 times above the background HQ of 0.05672. Lead was detected at Site 3 in 37 of
42 samples collected. The concentrations at the site ranged from 1.7 mg/kg to 3,870 mg/kg,
while background concentrations ranged from 0.47 mgikg to 165 mg/kg. Five sample locations
exceeded a concentration of 100 mg/kg, and appear to represent two separate hotspots rather than
a representation of soils at Site 3 (see Figure 5-11). Three of these samples are above
1,000mg/kg and are skewing the calculated EPC of 634.15 mg/kg. If these 3 samples were
removed from the dataset, the site EPC would be approximately 240 mg!kg, which would make
the low TRV HQ 3.27. Additionally, the extent and rate of GI absorption of lead are influenced
by the age of the organism; presence of essential nutrients, such as calcium and iron, in the diet; -_....
the physiological state of the organism, such as pregnancy; and the form of lead ingested
(ATSDR 1999b). The absorption of lead in contaminated soil is lower than that of easily
dissolvable forms, such as lead acetate. Absorption studies in rats determined that the
bioavailability of ingested lead acetate was about 15 percent. Using this estimate, the "absolute"
bioavailability of lead in soils from this study was 2.7 percent (ATSDR 1999b). Also,
bioavailability of lead in soil decreased with increasing soil-lead concentration.

There are two small hotspot areas within Site 3 where concentrations of lead may represent a
potential risk to small mammals. Based on the low TRV HQ value, the limited areal extent of
the hotspots skewing the dataset, and the low bioavailability of lead in soil, lead at Site 3 poses a
low potential for risk to small mammals.

Vanadium: The high HQ value for vanadium was less than 1.0. The low HQ value was 2.27,
which was less than 2 times above the background HQ of 1.38. Vanadium was detected in all
14 samples collected at Site 3. Concentrations at the site ranged from 16 mg/kg to 69.3 mg/kg,
while background concentrations ranged from 10.5 mg/kg to 55.3 mg/kg. Based on these ranges
of concentrations, most of the vanadium dose to small mammals is attributable to background
concentrations. Additionally, the GI absorption of vanadium is relatively low, with absorption
ranging from 0.1 to 2.6 percent in rats (ATSDR 1992a). Based on this information, vanadium at
Site 3 poses no significant potential for risk to small mammals.
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Xylene and Toluene: The HQ value for toluene using the high TRV was less than 1.0. The low
.......... TRV HQ value was 1.79. The high TRV HQ for xylene was 50.1, while the low TRV HQ value

was 62.1. Toluene was detected in 6 of 13 samples at concentrations ranging from 0.002 mg/kg
to 210 mgikg, while xylene was detected only in 2 of 13 samples at concentrations of 2.3 mg/kg
and 250 mg/kg. Except for short-term hazards from concentrated spills, toluene frequently has
been associated more with risk to humans than with risk to other species such as fish and
wildlife. This is partly because plants, fish, and birds take up only very small amounts and
because this VOC tends to evaporate into the atmosphere rather than persist in surface waters or
soils (ATSDR 1994a).

Large amounts ofxylene can cause changes in the liver and harmful effects in the kidneys, heart,
lungs, and nervous system (ATSDR 1993). Long-term exposures of animals to low doses of
xylene have not been well studied (ATSDR 1993).

The HQ values for toluene and xylene are driven by the relatively conservative BCFssoil-to-invert of
12.3 and 29.84, respectively, which were calculated using the Kowsof 2.73 and 3.2. Based on
these factors, the ecological risk of toluene and xylene to small mammals cannot be discounted
fully, but are expected to be low.

Other VOCs: The literature data were not adequate to develop ERVs for small mammals for
the VOCs 2-butanone, carbon disulfide, and ethylbenzene. 2-butanone and carbon disulfide
were detected in 1 of 13 samples collected at Site 3. The maximum concentrations for both of
these chemicals were below the maximum reporting limit of 13 mg/kg. Ethylbenzene was

" ..... detected in 2 of 13 samples at concentrations of 0.94 mg/kg and 50 mg/kg. In general, VOCs
will have toxic effects only at higher concentrations, in the 500 to 1,000 mg/kg range (ATSDR
1992b, 1996a, 1996b). Based on this information, the low detection frequency, and the relatively
low concentrations, the impact to small mammals from the residual levels of VOCs at Site 3 is
expected to be low.

G.2.3.1.2 Sufficient Rates of Survival, Growth, and Reproduction to Sustain
Passerine Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for the Alameda
song sparrow or the American robin included aluminum, barium, copper, lead, and zinc
(Table G-27). Literature data were not adequate to develop ERVs for HMW PAHs, LMW
PAHs, 2-butanone, acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. All
other ecological COPCs presented in Table G-22 had HQ values of less than 1.0 and pose no
significant risk to passerines. The following sections discuss each chemical or chemical
grouping that requires a QE.

Aluminum: The high and low TRV HQ values for aluminum for the Alameda song sparrow
were 1.88 and 17.2, respectively, which were 1.8 times the background high and low TRVs of
1.04 and 9.49, respectively. The high TRV HQ for aluminum for the American robin was below
1.0. The low TRV HQ value for the robin was 7.68, which was 1.8 times the background HQ
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of 4.24. Aluminum was detected in all 14 samples collected at Site 3, with concentrations
ranging from 3,820 mg/kg to 22,400 mg/kg, while background concentrations ranged from
1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears to be
naturally elevated in soils at Alameda. Aluminum is relatively nontoxic, with most adverse
effects caused by inhalation of highly concentrated aluminum dust. Additionally, aluminum
does not bioaccumulate in food chains (ATSDR 1999a). Based on this information, aluminum
poses no significant potential risk to passerines at Site 3.

Barium: The high and low TRV HQs for barium for the American robin were less than 1.0.
The high TRV HQ value for barium for the Alameda song sparrow was less than 1.0. The low
TRV HQ was 1.71, which was above the background low TRV HQ of 0.369. Barium was
detected in all 14 samples collected from Site 3 at concentrations ranging from 17.3 mg/kg to
1,060 mg/kg, while background concentrations of barium ranged from 6.91 mg/kg to 156 mg/kg.
Based on the relatively low HQ values (not significantly above 1.0), barium poses no significant
potential for risk to passerines at Site 3.

Copper: The high TRV HQs for copper for the Alameda song sparrow and the American robin
were less than 1.0. The low TRV HQs for these receptors were 2.66 and 1.22, respectively,
which were five times above the background low TRV HQs of 0.513 and 0.234, respectively.
Copper was detected in 13 out of 14 samples collected from Site 3 at concentrations ranging
from 4.9 mg/kg to 119 mg/kg. The background concentrations ranged from 3.12 mg/kg to
49.1 mg/kg. Based on the low HQ values (not significantly above 1.0), the risk from copper at
Site 3 to passerines is expected to be low.

Lead: HQs for the Alameda song sparrow and the American robin using the high TRV for lead
were 5.51 and 2.58, respectively. The song sparrow and the robin low TRV HQs for lead were
2,280 and 1,070, which exceeded the background HQs of 35.9 and 16.9, respectively. Lead was
detected in 37 of 42 samples collected from Site 3 at concentrations ranging from 1.7 mg/kg to
3,870 mg/kg. As discussed in Section G.2.3.1.1, two small hotspot areas of lead occur at Site 3,
which is skewing (on the high side) the EPC used in the risk calculations. The EPC decreases
from 634.15 mg/kg to approximately 240 mg/kg, when the 3 highest sample results, all above
1,000 mg/kg, are removed from the dataset. Additionally, the HQ values may be driven by an
overly conservative low TRV value of 0.014 mg/kg-day. This TRV was originally developed by
the Navy and the EPA Region 9 BTAG and is based on a study by Edens and others (1976) that
found that physiological effects on birds measurable at a dose of 0.014 mg/kg-day are not
believed to be ecologically significant. When the HQ was calculated using an alternative TRV
value of 3.85 mg/kg-day, developed by Oak Ridge National Laboratory for the U.S. Department
of Energy, the lead HQ value was reduced significantly. This TRV was established based on a
study by Pattee (1984), which administered inorganic lead to an avian receptor. Using an
allometrically converted TRV of 2.65 mg/kg-day for song sparrows and 3.50 mg/kg-day for
robins, reevaluation of the lead HQ at Site 3 was calculated as 8.68 for the song sparrow with a
background HQ of 0.0.137, and an HQ of 4.08 for the robin with a background HQ of 0.0641.
When the alternate low TRVs for the song sparrow and robin were used with the unskewed EPC
of 240 mg/kg, the resulting HQs using the alternate low TRVs were 3.29 and 1.54, respectively.
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There are two Small hotspot areas within Site 3 where concentrations of lead may represent a
........ potential risk to passerines. However, based on the alternate low TRV HQ value, the limited

areal extent of the hotspots skewing the dataset, and the low bioavailability of lead in Soil, lead at
Site 3 poses a low potential for risk to passerines.

Zin._..._e:The high TRV HQs for zinc for the Alameda song sparrow and the American robin were
less than 1.0. The low TRV HQs for these receptors were 6.82 and 3.01, respectively, which
were less than 8 times above the background HQs of 0.863 and 0.38. Zinc was detected in all
14 samples collected from Site 3 at concentrations ranging from 18 mg/kg to 1,260 mg/kg. The
sample containing 1,260 mg/kg appears to have been collected in a hotspot because the next
highest concentration detected at the site was 108 mgikg. The background concentrations ranged
from 9.98 mg/kg to 191 mg/kg. This hotspot appears to be skewing the calculated EPC of
231.35 mg/kg. If this sample were removed from the dataset, the site EPC would be
approximately 100 mgikg, which would result in low TRV HQs for the song sparrow and the
robin 2.95 and 1.3, respectively. Zinc can have varying toxicities to different species of birds.

There is one small hotspot area within Site 3 where concentrations of zinc may represent a
potential risk to passerines. However, based on the low TRV HQ value, the limited areal extent
of the hotspots skewing the dataset, and the low bioavailability of zinc in soil, zinc at Site 3
poses a low potential for risk to passerines.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHs were detected in 49 to 94 percent from a total of 156 samples collected at Site 3.

'" .... The EPCs calculated for the chemicals ranged from 0.015 to 1.05 mg/kg. PAHs can cause
genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds
do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequency of detection, the risk posed to passerines from HMW and LMW PAHs associated with
Site 3 cannot be discounted,

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 2-butanone,
acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. These compounds were
detected in 6 of 13 samples collected at Site 3. Concentrations ranged from 0.01 mg/kg to
250 mg/kg. In general, VOCs will have toxic effects only at higher concentrations, in the 500 to
1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b). Based on this information, the low detection
frequency, and the relatively low concentrations, the impact to passerines from residual levels of
VOCs at Site 3 is expected to be low.

G.2.3.1.3 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor
Populations Typical to the Area

Aluminum and lead were the only ecological COPCs that exceeded an HQ of 1.0 for the red-
tailed hawk (Table G-27). Literature data were not adequate to develop ERVs for HMW PAHs,
LMW PAHs, 2-butanone, acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene.
All other ecological COPCs presented in Table G-22 had HQ values of less than 1.0 and pose no
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significant risk to raptors. The following sections discuss each chemical or chemical grouping
that requires a QE. ........

Aluminum: The high TRV HQ value for aluminum for the red-tailed hawk was less than 1.0.
The low TRV HQ value was 1.0, which was about 1.8 times above the background low HQ of
0.555. Aluminum was detected in all 14 samples collected at Site 3, with concentrations ranging
from 3,820 mg/kg to 22,400 mg/kg, while background concentrations ranged from 1,760 mg/kg
to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears to be naturally
elevated in soils at Alameda. Aluminum is relatively nontoxic, with most adverse effects caused
by inhalation of highly concentrated aluminum dust. Additionally, aluminum does not
bioaccumulate in food chains (ATSDR 1999a). Based on this information and the low HQ value
(not above 1.0), aluminum poses no significant potential risk to raptors at Site 3.

Lead: The high TRV HQ value for lead for the red-tailed hawk was below 1.0. The low TRV
HQ value was 64.4, which was over 60 times higher than the background HQ of 1.01. This HQ
may be driven by a skewed dataset from two small hotspot areas, as discussed in
Section G.2.3.1.1, and by an inappropriately conservative low TRV, as discussed in G.2.3.1.2.
When the HQ was calculated for the red-tailed hawk using the alternate allometrically converted
TRV of 5.93 mg/kg-day, the HQ for lead at Site 3 was 0.245, with a background HQ of 0.00386.
When the alternate low TRV for the red-tailed hawk was used with the unskewed EPC of
240 mg/kg, the resulting HQ was 0.0928 using the alternate low TRV.

There are two small hotspot areas within Site 3 where concentrations of lead may represent a
potential risk to raptors. However, based on the alternate low TRV HQ value, the limited areal
extent of the hotspots skewing the dataset, and the low bioavailability of lead in soil, lead at
Site 3 poses a low potential for risk to raptors.

PANs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHs were detected in 49 to 94 percent from a total of 156 samples collected at Site 3.
The EPCs calculated for the chemicals ranged from 0.015 mg/kg to 1.05 mgikg. PAHs can
cause genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH
compounds do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the
relatively high frequency of detection, the risk posed to raptors from HMW and LMW PAHs
associated with Site 3 cannot be discounted.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 2-butanone,
acetone, benzene, carbon disulfide, ethylbenzene, toluene, and xylene. These compounds were
detected in 6 of 13 samples collected at Site 3. Concentration ranged from 0.01 mg/kg to
250 mg/kg. In general, VOCs will have toxic effects only at higher concentrations, in the 500 to
1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b). Based on this information, the low detection
frequency, and the relatively low concentrations, the impact to passerines from residual levels of
VOCs at Site 3 is expected to be low.
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G.2.3.1.4 Discussion of Conclusions of the Ecological Risk Assessment for Site 3

Resultsof the modified ERA for Site 3 indicatedpotentialrisk to smallmammals,passerines,
andraptorsfrom lead;howevermostof therisk from leadappearsto be from twosmallhotspot
areas(seeFigure5-1]). Therealsois apotentialrisk to passerinesfrom a smallhotspotareaof
zinc. Based on available information, the impact to passerines and raptors from residual levels
of PAHs cannot be discounted. Also, the impact to mammals from residual levels of xylene and
toluene cannot be discounted. However, the risk of exposure to these chemicals will be low
based on the lack of habitat for these receptor populations at Site 3.

G.2.3.2 Ecological Risk Assessment Results for Site 4

The following sections present the results of the ERA for Site 4 for each of the assessment
endpoints evaluated. HQ values for Site 4 are presented in Table G-28.

G.2.3.2.1 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Small
Mammal Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included cadmium, nickel, vanadium, bis(2-ethylhexyl)phthalate, and pentachlorophenol
(Table G-28). Literature data were not adequate to develop ERVs for silver,
n-nitroso-diphenylamine, and ethylbenzene for small mammals. All other ecological COPCs

...... presented in Table G-23 had HQ values of less than 1.0 and pose no significant risk to small
mammals. The following sections discuss each chemical or chemical grouping with an HQ
above 1.0 or that requires a QE.

Cadmium- The high TRV HQ value for cadmium was less than 1.0. The low TRV HQ value
was 8.22, which was less than 20 times above the background HQs of 0.0.42, respectively.
Cadmium was detected in 37 of 79 soil samples collected at Site 4 at concentrations ranging
from 0.1 mg/kg to 105 mg/kg, while background concentrations ranged from 0.1 mg/kg to
0.82 mg/kg. Only four of the detected samples had cadmium concentrations above the maximum
background concentration, while one of these samples was above 100 mg/kg. These samples
represent small hotspots that are not representative of cadmium concentrations throughout Site 4.
Cadmium is a known teratogen in mammals; however, the GI absorption of cadmium in
mammals is very limited. Based on the ATSDR (1999c) "Toxicological Profile for Cadmium,"
GI absorption of cadmium in mammals ranges from 0.5 to 3 percent for monkeys, 1 to 2 percent
for mice and rats, 2 percent for goats, 5 percent for pigs and lambs, and 16 percent for cattle.
Assuming a conservative absorption rate of 16 percent, the revised low TRV HQ values for
cadmium would be 1.31.

There are small hotspot areas within Site 4 where concentrations of cadmium may represent a
potential risk to small mammals. However, based on the low TRV HQ value, the limited areal
extent of the hotspots skewing the dataset, and the low bioavailability of cadmium in soil,
cadmium at Site 4 poses a low potential for risk to small mammals.
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Nickel: The high HQ value for nickel was less than 1.0. The low HQ value was 2.44, which
was two times above the background HQ of 1.19. Nickel was detected in all 71 samples ...........
collected at Site 4 at concentrations ranging from 17 mg/kg to 1,400 mg/kg. The 1,400 mg/kg
maximum detected value appears to be an outlier as the EPC was calculated as 64.8 mg/kg.
Background concentrations ranged from 11.6 mg/kg to 88.5 mg/kg. Only two of the detected
samples had nickel concentrations above 170 mg/kg. These samples represent small hotspots
that are not representative of nickel concentrations throughout Site 4. Additionally, GI
absorption studies in dogs and rats indicate that only 1 to 10 percent of nickel, nickel sulfate, or
nickel chloride in the diet is absorbed (ATSDR 1997). Assuming a conservative absorption rate
of 10 percent, a revised low TRV HQ value for nickel would be 0.244.

There are small hotspot areas within Site 4 where concentrations of nickel may represent a
potential risk to small mammals. However, based on the low TRV HQ value, the limited areal
extent of the hotspots skewing the dataset, and the low bioavailability of nickel in soil, nickel at
Site 4 poses a low potential for risk to small mammals.

Silver: The literature data were not adequate to develop a mammalian ERV for the metal silver.
Silver was detected in 30 of 71 samples collected with concentrations ranging from 0.8 mg/kg to
81.1 mg/kg. Silver was detected in 2 of 88 background soil samples collected from Alameda
Point with concentrations ranging from 0.44 mg/kg to 0.61 mg/kg. Very little information is
available concerning the effects of silver on mammalian species. Potential impact to small
mammals cannot be discounted but is expected to be low.

Vanadium: The high HQ value for vanadium was less than 1.0. The low HQ value was 1.25,
which was not above the background HQ of 1.34. Vanadium was detected in all 68 samples
collected at Site 4. Concentrations at the site ranged from 13 mg/kg to 35 mg/kg, while
background concentrations ranged from 12.8 mg/kg to 62.3 mg/kg. Based on these ranges of
concentrations, vanadium appears to be naturally elevated in soils at Alameda. Based on this
information and the low HQ value (not significantly above 1.0), vanadium at Site 4 does not pose
a significant risk to small mammals above background.

Bis(2-ethylhexyl)phthalate: The HQ value for bis(2-ethylhexyl)phthalate using the high TRV
was 5.19, and the low TRV HQ value was 51.9. Bis(2-ethylhexyl)phthalate was detected in only
2 of 95 samples at concentrations of 0.69 mg/kg and 7.6 mg/kg. These high HQ values are
attributable to the conservative BCFsoil-to-invenvalue of 1,309. This value is based upon the high
Kowvalue of 7.6. Based on the low frequency of detection and the overestimation likely caused
by calculating the BCFs, the risk of bis(2-ethylhexyl)phthalate to small mammals at Site 4 is
expected to be low.

Pentachlorophenol: The HQ value using the high TRV was 3.06, and the low TRV HQ value
was 30.6. Pentachlorophenol was detected in only 1 of 95 samples at a concentration of
0.13 mg/kg. The relatively high HQ values are directly attributable to the conservative
BCFsoil-to-invertvalue of 1,034 (EPA 2001). This value was calculated based on the Kowvalue of
5.12 and the fact that pentachlorophenol is absorbed rapidly by ecological receptors. In

AppendixG,OU2-BRemedialInvestigation
Report,Sites3, 4, 11,and21 G-36



mammals, however, the degree of accumulation into the tissues is small because
pentachlorophenol is efficiently and rapidly excreted (EPA 2001). Based on these factors, the
potential risk to small mammals from exposure to pentachlorophenol at Site 4 is expected to be
low.

SVOCs" The literature data were not adequate to develop an ERV for small mammals for the
SVOC n-nitroso-diphenylamine. N-Nitroso-diphenylamine was detected in 3 of 95 samples,
which is only 3 percent of the total samples collected. The maximum detected value was
0.32 mg/kg, which is below the maximum reporting limit of 3.8 mg/kg. The impact on small
mammals from n-nitroso-dipheynlyamine is not well documented; however, based on the low
frequency of detection and low concentration, the impact is expected to be low.

VOCs: The literature data were not adequate to develop a mammalian ERV for the VOC
ethylbenzene, Ethylbenzene was detected in 21 of 61 samples at concentrations ranging from
0.001 mg/kg to 0.028 mg/kg. In general, VOCs will have toxic effects only at higher
concentrations, in the 500 to 1,000 mgikg range (ATSDR 1992b, 1996a, 1996b). Based on these
factors, the impact to small mammals from the residual levels of ethylbenzene at Site 4 cannot be
discounted but is expected to be low.

G.2.3.2.2 Sufficient Rates of Survival, Growth, and Reproduction to Sustain
Passerine Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for the Alameda
song sparrow or the American robin included cadmium, chromium, copper, lead, mercury,
nickel, zinc, and bis(2-ethylhexyl)phthalate (Table G-28). Literature data were not adequate to
develop ERVs for silver, HMW PAHs, LMW PAHs, n-nitroso-diphenylamine,
pentachlorophenol, 1,1,1-TCA, ethylbenzene, toluene, and xylene. All other ecological COPCs
presented in Table G-23 had HQ values of less than 1.0 and pose no significant risk to
passerines. The following sections discuss each chemical or chemical grouping with an HQ
above 1.0 or that requires a QE.

Cadmium: The high TRV HQ values for cadmium for the song sparrow and the robin were
below 1.0. The low TRV HQ values were 100 and 44.1, respectively, which were over 19 times
above the background HQ of 5.14 and 2.25, respectively. Cadmium was detected in 37 of
79 soil samples collected at Site 4 at concentrations ranging from 0.1 mg/kg to 105 mgikg, and
background concentrations ranged from 0.1 mg/kg to 0.82 mg/kg. As discussed in Section
G.2.3.2.1, only 4 samples exceeded the maximum background concentration and represent
hotspots. Sublethal effects of cadmium in birds include growth retardation, nephrotoxicity,
anemia, damage to the testicles and absorptive epithelium of the duodenum, reduced egg
production, and effects on calcium absorption (Scheuhammer 1987).

There are small hotspot areas within Site 4 where concentrations of cadmium may represent a
potential risk to passerines. However, based on the limited areal extent of the hotspots skewing

AppendixG, OU2-BRemedialInvestigation
Report,Sites3, 4, 11,and 21 G-37



the dataset, and the low bioavailability of cadmium in soil, cadmium at Site 4 poses a low
potential for risk to passerines .........

Chromium: The high TRV HQ value for chromium was 1.10 for the song sparrow and below
i.0 for the robin. The low TRV HQ values were 5.47 and 2.62, respectively, which were over
two times above the background HQ of 2.21 and 1.06, respectively. Chromium was detected in
76 of 77 soil samples collected at Site 4 at concentrations ranging from 19.8 ms/ks to
1,530 mg/kg, and background concentrations ranged from 11.4 mg/kg to 81.7 mg/kg. Very
limited information is available in the literature pertaining to toxic effects of chromium to birds.
The risk to passerines from chromium at Site 4 cannot be discounted.

Copper: The high and low TRV HQ values for copper for the robin were below 1.0. The high
TRV for the song sparrow was below 1.0, while the low TRV HQ was 1.18, which was less than
two times above the background low TRV HQ of 0.743. Copper was detected in 70 of 71 soil
samples collected at Site 4 at concentrations ranging from 4.3 mg/kg to 326 ms/ks, and
background concentrations ranged from 4.2 mg/kg to 89.4 mg/kg. Based on the low HQ values
(not significantly above 1.0), the risk from copper at Site 4 to passerines is expected to be low.

Lead: HQs for the Alameda song sparrow and the American robin using the high TRV for lead
were below 1.0. The low TRV HQs for these receptors were 198 and 93.1, respectively, which
exceeded the background HQs of 27.1 and 12.7, respectively. These HQs may, however, be
driven by the overly conservative low TRV value as described in Section G.2.3.1.2. Using the
allometrically converted TRVs, reevaluation of the lead low TRV HQ at Site 4 was calculated as
0.753 for the song sparrow with a background HQ of 0.103, and an HQ of 0.354 for the robin ........
with a background HQ of 0.0484. Based on this information, lead at Site 4 poses no significant
potential for risk to passerines.

Mercury: The high TRV HQ values for mercury for the song sparrow and the robin were below
1.0. The low TRV HQs for these receptors were 3.06 and 1.34, respectively. Mercury was not
detected in background soil samples. At Site 4, mercury was detected in only 14 of 50 soil
samples collected at concentrationsranging from 0.05 mg/kg and 0.24 ms/ks. There can be
reproductive andother physiological effects of mercuryto birds; however, based on the low HQ
values (not significantly above 1.0) and low frequency of detection, the risk to passerines from
mercury at Site 4 is expected to be low,

Nickel: The high TRV HQ values for nickel for the song sparrow and the robin were below 1.0.
The low TRV HQs for these receptorswere 2.98 and 1.41, respectively, which were two times
abovethe backgroundlow TRV HQs of 1.45 and 0.687, respectively. Nickel was detected in all
71 soil samples collected at Site 4 at concentrations ranging from 17 mg/kg to 1,400 mg/kg,
while background concentrations ranged from 11.6 mg/kg and 88.5. As discussed in
Section G.2.3.2.1, the maximum detected at Site 4 appearsto be an outlier, and only two of the
detected samples had nickel concentrations above 170 mg/kg. These samples represent small
hotspots that are not representativeof nickel concentrations throughout Site 4. Basedon this and
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the low HQ values (not significantly above 1.0), the risk to passerines from mercury at Site 4 is
expected to be low.

Silver: The literature data were not adequate to develop an avian ERV for silver. Silver was
detected in 30 of 71 samples collected with concentrations ranging from 0.8 to 81.1 mg!kg.
Silver was detected in 2 of 88 background soil samples collected from Alameda Point with
concentrations ranging from 0.44 mg/kg to 0.61 mg/kg. Very little information is available
concerning the effects of silver on avian species. Potential impact to passerines cannot be
discounted but is expected to be low.

Bis(2-ethylhexyl)phthalate: For the Alameda song sparrow the high TRV HQ for
bis(2-ethylhexyl)phthalate was 88.5, while the low TRV HQ was 885. For the American robin
the high TRV HQ was 38.6 and the low TRV HQ was 386. Bis(2-ethylhexyl)phthalate was
detected in only 2 of 95 samples at concentrations of 0.69 mg/kg and 7.6 mg/kg. These high HQ
values are directly attributable to the conservative BCFsoil-to-invert value of 1,309. This value is
based on the high Kowvalue of 7.6. Based on these factors, the risk ofbis(2-ethylhexyl)phthalate
to passerines is expected to be low.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHs were detected 36 to 90 percent of the samples collected at Site 4. The EPCs
calculated for the chemicals ranged from 0.014 mg/kg to 0.201 mg/kg. PAHs can cause
genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds
do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high

..... frequency of detection, the risk posed to passerines from HMW and LMW PAHs associated with
Site 4 cannot be discounted; however, based on the low concentrations of chemicals, this risk is
expected to be low.

SVOCs: The literature data were not adequate to develop avian ERVs for the SVOCs
n-nitroso-diphenylamine and pentachlorophenol. N-Nitroso-diphenylamine was detected at
Site 4 in 3 of 95 samples collected, which is only 3 percent of the total samples collected. The
maximum detected value was 0.32 mg/kg, which is below the maximum reporting limit of
3.8 mg/kg. Pentachlorophenol was detected in 1 of 95 samples collected at a concentration of
0.13 mg/kg, which is below the maximum reporting-limit of 19 mg/kg. The impacts of these
SVOCs on wildlife are not well documented; however, based on the low frequency of detection
and low concentration, the impact is expected to be low.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 1,1,1-TCA,
ethylbenzene, toluene, and xylene. These chemicals were detected in 5, 21, 15, and 30 out of
62 samples collected at Site 4, respectively. Concentration ranged from 0.001 mgikg to
0.19 mg/kg. In general,VOCs will have toxic effects only at higher concentrations, in the 500 to
1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b). Mixtures of VOCs with other aromatics,
such as, PAHs, alkyl PAHs, and benzene, may be more toxic or hazardous, in general, than the
chemical would be alone (Hazardous Substance Database [HSDB] 1999). The impact to

AppendixG,OU2-BRemedialInvestigation
Report,Sites 3, 4, 11,and 21 G-39



passerines from residual levels of VOCs at Site 4 cannot be discounted; however, this risk is
expected to be low given the low concentrations in soils.

G.2.3.2.3 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor
Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for raptors
included cadmium, lead, and bis(2-ethylhexyl)phthalate (Table G-28). Literature data were not
adequate to develop ERVs for silver, HMW PAHs, LMW PAHs, n-nitroso-diphenylamine,
pentachlorophenol, 1,1,1-TCA, ethylbenzene, toluene, and xylene. All other ecological COPCs
presented in Table G-23 had HQ values of less than 1.0 and pose no significant risk to raptors.
The following sections discuss each chemical or chemical grouping that requires a QE.

Cadmium: The high TRV HQ for cadmium was less than 1.0. The low TRV HQ was 6.27,
which was less than 20 times above the background concentration of 0.32. Cadmium was
detected in 37 of 79 soil samples collected at Site 4 at concentrations ranging from 0.1 mg/kg to
105 mg/kg, and background concentrations ranged from 0.1 mg/kg to 0.82 mg/kg. As discussed
in Section G.2.3.2.1, only 4 samples exceeded the maximum background concentration and
represent hotspots. Sublethal effects in birds include growth retardation, nephrotoxicity, anemia,
damage to the testicles and absorptive epithelium of the duodenum, reduced egg production, and
effects on calcium absorption (Scheuhammer 1987).

There are small hotspot areas within Site 4 where concentrations of cadmium may represent a
potential risk to raptors. However, based on the low TRV HQ value, the limited areal extent of .........
the hotspots skewing the dataset, and the low bioavailability of cadmium in soil, cadmium at
Site 4 poses a low potential for risk to raptors.

Lend: The high TRV HQ value for lead for the red-tailed hawk was less than 1.0. The low TRV
HQ value was 5.58, which was over 7 times higher than the background HQ value of 0.765.
However, as discussed in Section G.2.3.1.2, the Navy believes that this HQ value may be driven
by an inappropriately conservative low TRV. When the HQ was calculated for the red-tailed
hawk using the alternate allometrically converted TRV of 5.93, the HQ for lead at Site 4 was
0.0231, with a background HQ of 0.00292. Based on this information, lead at Site 4 poses no
significant potential for risk to raptors.

Silver: The literature data were not adequate to develop an avian ERV for silver. Silver was
detected in 30 of 71 samples collected at Site 4 with concentrations ranging from 0.8 mg/kg to
81.1 mg/kg. Silver was detected in 2 of 88 background soil samples collected from Alameda
Point with concentrations ranging from 0.44 mg/kg to 0,61 mg/kg. Very little information is
available concerning the effects of silver on avian species; the potential impact to raptors cannot
be discounted but is expected to be low.

Bis(2-ethylhexyl)phthalate: The high TRV HQ for bis(2-ethylhexyl)phthalate for the red-tailed
hawk was 72.7, while the low TRV HQ was 727. Bis(2-ethylhexyl)phthalate was detected in
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only 2 of 95 samples at concentrations of 0.69 mg/kg and 7.6 mg/kg. As discussed for small
........ mammals, these high HQ values are directly attributable to the conservative BCFsoil-to-invertvalue

of 1,309. Based on these factors, the risk of bis(2-ethylhexyl)phthalate to raptors is expected to
be low.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The LMW and
HMW PAHs were detected 36 to 90 percent of the samples collected at Site 4. The EPCs
calculated for the chemicals ranged from 0.014 mg/kg to 0.201 mg/kg. PAHs can cause
genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH compounds
do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the relatively high
frequency of detection, the risk posed to raptors from HMW and LMW PAHs associated with
Site 4 cannot be discounted.

SVOCs: The literature data were not adequate to develop avian ERVs for the SVOCs
n-nitroso-diphenylamine and pentachlorophenol. N-Nitroso-diphenylamine was detected at
Site 4 in 3 of 95 samples collected, which is only 3 percent of the total samples collected. The
maximum detected value was 0.32 mg/kg, which is below the maximum reporting limit of
3.8 mg/kg. Pentachlorophenol was detected in 1 of 95 samples collected at a concentration of
0.13 mg/kg, which is below the maximum reporting-limit of 19 mg/kg. The impact of these
SVOCs on wildlife is not well documented; however, based on the low frequency of detection
and low concentration, the impact is expected to be low.

VOCs: The literature data were not adequate to develop avian ERVs for the VOCs 1,1,1-TCA,
..... ethylbenzene, toluene, and xylene. These chemicals were detected in 5, 21, 15, and 30 of

62 samples collected at Site 4, respectively. Concentration ranged from 0.001 mg/kg to
0.19 mg/kg. In general, VOCs will have toxic effects only at higher concentrations, in the 500 to
1,000 mg/kg range (ATSDR 1992b, 1996a, 1996b). Mixtures of VOCs with other aromatics,
such as, PAHs, alkyl PAHs, and benzene, may be more toxic or hazardous, in general, than the
chemical would be alone (HSDB 1999). The impact to raptors from residual levels of VOCs at
Site 4 cannot be discounted; however, given the low concentrations in soils this risk is expected
to be low.

G.2.3.2.4 Discussion of Conclusions of the Ecological Risk Assessment for Site 4

Results of the modified ERA for Site 4 indicated potential risk to passerines from chromium.
Additionally, the impact to passerines and raptors from residual levels of silver and PAHs cannot
be discounted. Also, the impact to small mammals from residual levels of silver cannot be
discounted. However, the risk of exposure to these chemicals will be low based on the lack of
habitat for these receptor populations at Site 4.

G.2.3.3 Ecological Risk Assessment Results for Site 11

The following sections contain the results of the ERA for Site 11 for each of the assessment
endpoints evaluated. HQ values for Site 11 are presented in Table G-29.
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G.2.3.3.1 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Smafl
Mammal Populations Typical to the Area .......

Vanadium was the only ecological COPCs with an HQ above 1.0 using the low TRV value for
mammals (Table G-29). All other ecological COPCs presented in Table G-24 had HQ values of
less than 1.0 and pose no significant risk to small mammals. The following sections discuss each
chemical or chemical grouping with an HQ above 1.0.

Vanadium: The high HQ value for vanadium was less than 1.0. The low HQ value was 1.81,
which was less than 2 times above the background HQ of 1.38. Vanadium was detected in all
30 samples collected at Site 11. Concentrations at the site ranged from 14.5 mg/kg to
82.5 mg/kg, while background concentrations ranged from 10.5 mg/kg to 55.3. The GI
absorption of vanadium is relatively low, with absorption ranging from 0.1 to 2.6 percent in rats
(ATSDR 1992a). Based on this information, vanadium at Site 11 poses no significant potential
for risk to small mammals above background.

G.2.3.3.2 Sufficient Rates of Survival, Growth, and Reproduction to Sustain
Passerine Populations Typical to the Area

The ecological COPCs with an HQ above 1.0 using the low TRV values for the Alameda song
sparrow included copper, lead, and zinc (Table G-29). Lead was the only ecological COPEC
with an HQ above 1.0 using the low TRV value for the American robin. Literature data were not
adequate to develop ERVs for beryllium, HMW PAHs, LMW PAHs, and chloroform. All other
ecological COPCs presented in Table G-24 had HQ values less than 1.0 and pose no significant
risk to passerines. The following sections discuss each chemical or chemical grouping with an
HQ above 1.0 or that requires a QE.

Beryllium: The literature data were not adequate to develop an avian ERV for beryllium.
Beryllium was detected at Site 11 in 27 of 30 samples with concentrations ranging from
0.21 mg/kg to 2 mg/kg, while background concentrations ranged from 0.25 mg/kg to 1.47 mg/kg.
Based on this, beryllium at Site 11 poses no significant potential for risk to passerines above
background.

Copper: The high and low TRV HQs for copper for the robin were below 1.0. The high TRV
HQ for the song sparrow was less than 1.0, while the low TRV HQ was 1.40, which was two
times above the background low TRV HQ of 0.513. Copper was detected in 28 of 30 soil
samples collected from Site 11 with concentrations ranging from 4.77 mg/kg to 83.2 mg/kg,
while background concentrations ranged from 3.12 mg/kg to 49.1 mg/kg. Based on the low HQ
values (not significantly above 1.0), the risk from copper at Site 11 to passerines is expected to
be low.

Lead: HQs for the song sparrow and the robin using the high TRV for lead were below 1.0.
The song sparrow and the robin low TRV HQs for lead were 369 and 180, which exceeded the
background HQs of 35.9 and 16.9, respectively; however, these HQs may be driven by the
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overly conservative low TRV value, as described in Section G.2.3.1.2. Using the allometrically
,, _ converted TRVs, reevaluation of the lead low TRV HQ at Site 11 was calculated as 1.41 for the

song sparrow with a background HQ of 0.137, and an HQ of 0.685 for the robin with a
background HQ of 0.0641. Based on this information, lead at Site 11 poses no significant
potential for risk to passerines.

Zin_.__c:The high and low TRV HQ values for zinc for the robin were below 1.0. The high TRV
HQ for the song sparrow was below 1.0, while the low TRV HQ was 1.4, which was less than
two times above the background low TRV HQ of 0.863. Zinc was detected in all 30 soil samples
collected from Site 11 at concentrations ranging from 16.1 mg/kg to 196 mg/kg, while
background concentrations ranged from 9.98 mg/kg to 191 mg/kg. Based on this information,
zinc at Site 11 poses no significant potential for risk to passerines above background.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 11 at frequencies ranging from 33 to 85 percent out of a total
of 60 samples collected. Calculated EPCs ranged from 0.018 mg/kg to 1.23 mg/kg. PAHs can
cause genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH
compounds do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the
relatively high frequency of detection, the risk posed to passerines from residual levels of PAHs
associated with Site 11 cannot be discounted.

VOCs: The literature data were not adequate to develop an avian ERV for the VOC chloroform.
Chloroform was detected in only 1 of 15 samples collected at Site 11, at a concentration of
0.002 mg/kg. The risk posed to passerines from such residual levels of chloroform in soils at
Site 11 is postulated to be low because mammals and birds quickly metabolize VOCs.

G.2.3.3.3 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor
Populations Typical to the Area

Lead was the only ecological COPCs with an HQ above 1.0 using the low TRV value for raptors
(Table G-29). Literature data were not adequate to develop ERVs for beryllium, HMW PAHs,
LMW PAHs, and chloroform. All other ecological COPCs presented in Table G-24 had HQ
values less than 1.0 and pose no significant risk to raptors. The following sections discuss each
chemical or chemical grouping with an HQ above 1.0 or that requires a QE.

Beryllium: The literature data were not adequate to develop an avian ERV for beryllium.
Beryllium was detected at Site 11 in 27 of 30 samples collected with concentrations ranging
from 0.21 mg/kg to 2 mg/kg, while background concentrations ranged from 0.25 mg/kg to
1.47 mg/kg. Based on this, beryllium at Site 11 poses no significant potential for risk to
passerines above background.

Lead: The high TRV HQ value for lead for the red-tailed hawk was below 1.0. The low TRV
HQ value was 10.4, which was more than 10 times above the background HQ value of 1.01. As
discussed in Section G.2.3.1.2, however, the Navy believes that this HQ value may be driven by
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an inappropriately conservative low TRV. When HQs were calculated using the alternate
allometrically converted TRV of 5.93, the HQ for lead at Site 11 was 0.0398, with a background .........,
HQ of 0.00386. Based on this information, lead at Site 11 poses no significant potential for risk
to raptors.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 11 at frequencies ranging from 33 to 85 percent out of a total
of 60 samples collected. Calculated EPCs ranged from 0.018 mg/kg to 1.23 mgikg. PAHs can
cause genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH
compounds do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the
relatively high frequency of detection, the risk posed to raptors from residual levels of HMW and
LMW PAHs associated with Site 11 cannot be discounted.

VOCs: The literature data were not adequate to develop an avian ERV for the VOC chloroform.
Chloroform was detected in only 1 of 15 samples collected at Site 11, at a concentration of
0.002 mg/kg. The risk posed to raptors from such residual levels of chloroform in soils at Site 11
is postulated to be low because mammals and birds quickly metabolize VOCs.

G.2.3.3.4 Discussion of Conclusions of the Ecological Risk Assessment for Site 11

Results of the modified ERA for Site 11 indicated that the potential impacts to passerines and
raptors from residual levels of PAHs cannot be discounted. However, the risk of exposure to
these chemicals for these receptors will be low based on the lack of habitat for these receptor .... ,
populations at Site 11.

G.2.3.4 Ecological Risk Assessment Results for Site 21

The following sections present the results of the ERA for Site 21 for each of the assessment
endpoints evaluated. HQ values for Site 21 are presented in Table G-30.

G.2.3.4.1 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Small
Mammal Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV value for mammals
included aluminum, lead, and vanadium (Table G-30). All other ecological COPCs presented in
Table G-25 had HQ values of less than 1.0 and pose no significant risk to small mammals. The
following sections discuss each chemical or chemical grouping with an HQ above 1.0 or that
requires a QE.

Aluminum: The high TRV HQ value for aluminum was 9.96, while the low TRV HQ value
was 99.6. These values were about two times above the background high and low HQs of 4.56
and 45.6, respectively. Aluminum was detected in all 12 samples collected at Site 21, with
concentrations ranging from 3,940 rag/ks to 21,600 ms/ks. Background concentrations ranged
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from 1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears
to be naturally elevated in soils at Alameda. Aluminum is relatively nontoxic, with most adverse
effects caused by inhalation of highly concentrated aluminum dust. Additionally, aluminum
does not bioaccumulate in food chains (ATSDR 1999a). Based on this information, aluminum
poses no significant potential risk to small mammals at Site 21 above background.

Lead: The high TRV HQ value for lead was below 1.0. The low TRV HQ value was 1.43,
which was over 25 times above the background HQ of 0.0567. Lead was detected at Site 21 in
10 of 12 samples collected. The concentrations at the site ranged from 2.86 to 416 mg/kg, while
background concentrations range from 0.47 to 165 mg/kg. As discussed in Section G.2.3.1.1, GI
absorption of lead in soils is limited (ATSDR 1999b). Based on this and the low HQ value (not
significantly above 1.0), lead at Site 21 poses a low potential for risk to small mammals.

Vanadium: The high HQ value for vanadium was less than 1.0. The low HQ value was 2.70,
which was less than two times above the background HQ of 1.38. Vanadium was detected in all
12 samples collected at Site 21. Concentrations at the site ranged from 17.1 mgikg to
86.7 mg/kg, while background concentrations ranged from 10.5 mg/kg to 55.3 mg/kg. Based on
these ranges of concentrations, most of the vanadium dose to small mammals is attributable to
background concentrations. Additionally, the GI absorption of vanadium is relatively low, with
absorption ranging from 0.1 to 2.6 percent in rats (ATSDR 1992a). Based on this information,
vanadium at Site 21 poses no significant potential for risk to small mammals above background.

G.2.3.4.2 Sufficient Rates of Survival, Growth, and Reproduction to Sustain
........ Passerine Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV values for the Alameda
song sparrow and the American robin included aluminum, copper, lead, vanadium, zinc, and
DDTt (Table G-30). Literature data were not adequate to develop ERVs for beryllium, HMW
PAHs, and LMW PAHs. All other ecological COPCs presented in Table G-25 had HQ values
less than 1.0 and pose no significant risk to passerines. The following sections discuss each
chemical or chemical grouping with an HQ above 1.0 or that requires a QE.

Aluminum: The high and low TRV HQ values for aluminum for the song sparrow were 2.28
and 20.7, while the high and low TRV HQs for the robin were 1.03 and 9.4, respectively. These
HQs were two times above the background HQs (see Table G-20). Aluminum was detected in
all 12 samples collected at Site 21, with concentrations ranging from 3,940 mgikg to
21,600 mg/kg. Background concentrations ranged from 1,760 mg/kg to 22,600 mg/kg. Based
on these ranges of concentrations, aluminum appears to be naturally elevated in soils at Alameda.
Aluminum is relatively nontoxic, with most adverse effects caused by inhalation of highly
concentrated aluminum dust. Additionally, aluminum does not bioaccumulate in food chains
(ATSDR 1999a). Based on this information, aluminum poses no significant potential risk to
passerines at Site 21 above background.
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Beryllium: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt. Beryllium was detected at Site 21 in 10 of 12 samples collected with concentrations
ranging from 0.68 mg/kg to 9.5 mg/kg, while background concentrations ranged from
0.25 mg/kg to 1.47 mg/kg. Based on this, potential risk to passerines from beryllium at Site 21 is
not expected to be above background.

,Copper: The high and low TRV HQ values for copper for the robin were below 1.0. The high
TRV HQ for the song sparrow was below 1.0, while the low TRV HQ was 2.01. This value was
three times above its respective background low TRV HQ (see Table 20). Copper was detected
in all 12 samples collected at Site 21. Concentrations detected at the site ranged from 5.4 to
71.4 mg/kg, while background concentrations ranged from 3.12 mg/kg to 49.1 mg/kg. Based on
these ranges of concentrations and the low HQ values (not significantly above 1.0), the risk from
copper at Site 21 to passerines is expected to be low.

Lea__.._d.d:High and low TRV HQs for lead for the song sparrow were 2.19 and 906, respectively.
The high and low TRV HQs for the robin were 1.06 and 442, respectively. These HQs were
25 times above their respective background HQs (see Table G-20). These HQs may be driven by
the overly conservative low TRV value as described in Section G.2.3.1.2. Using the
allometrically converted TRVs, reevaluation of the low TRV HQ at Site 21 was calculated as
3.45 for the song sparrow with a background HQ of 0.137 and an HQ of 1.68 for the robin with a
background HQ of 0.0641. Based on this information, lead at Site 21 poses a potential for risk to
passerines.

Vanadium: The high and low TRV HQ values for vanadium for the robin were less than 1.0. _ .....
The high TRV HQ value for the song sparrow was less than 1.0, while the low TRV HQ value
was 1.01. This HQ was less than two times above its respective background low TRV HQ (see
Table G-20). Vanadium was detected in all 12 samples collected at Site 21. Concentrations at
the site ranged from 17.1 mg/kg to 86.7 mg/kg, while background concentrations ranged from
10.5 mg/kg to 55.3 mg/kg. Based on these ranges of concentrations and the low HQ values (not
significantly above 1.0), the risk from vanadium at Site 21 to passerines is expected to be low.

Zinc: The high TRV HQ values for zinc for the song sparrow and the robin were less than 1.0.
The low TRV HQ values for these receptors were 2.78 and 1.24, respectively. These HQs were
three times above their respective background low TRV HQs (see Table G-20). Zinc was
detected in all 12 samples collected at Site 21. The concentrations ranged from 16.1 mg/kg to
267 mg/kg, while the background concentrations ranged from 9.98 mg/kg to 191 mg/kg. Based
on these ranges of concentrations and the low HQ values (not significantly above 1.0), the risk
from zinc at Site 21 to passerines is expected to be low.

Chlorinated Pesticides: The high TRV HQ values for DDTt for the song sparrow and the robin
were below 1.0. The low TRV HQ values for these receptors were 6.53 and 2.87, respectively.
DDD and DDT were detected in only 1 of 10 samples collected from Site 21 at concentrations of
0.012 and 0.058 mg/kg, respectively. These compounds are insecticides or insecticide
breakdown products that bioconcentrate and bioaccumulate in food chains. Reproductive and
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physiologic effects are seen in mammal and birds from exposure to such compounds (ATSDR
....... 1992c). However, the high HQs associated with these compounds are attributable to the

conservative BCFsoil-to-invert value of 1,202.4, which is based upon the Kowvalue of 5.16. Based
on this and the low frequency of detection, the risk to passerines from residual levels of DDD
and DDT at Site 21 is expected to be low.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 21 at frequencies ranging from 11 to 95 percent out of a total
of 63 samples collected. Calculated EPCs ranged from 0.005 mg/kg to 0.045 mg/kg. PAHs can
cause genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH
compounds do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the
relatively high frequency of detection, the risk posed to passerines from residual levels of HMW
and LMW PAHs associated with Site 21 cannot be discounted.

G.2.3.4.3 Sufficient Rates of Survival, Growth, and Reproduction to Sustain Raptor
Populations Typical to the Area

Ecological COPCs with HQs above 1.0 using either the high or low TRV values for raptors
included aluminum, lead, and DDTt (Table G-30). Literature data were not adequate to develop
ERVs for beryllium, HMW PAHs, and LMW PAHs. All other ecological COPCs presented in
Table G-25 had HQ values less than 1.0 and pose no significant risk to raptors. The following
sections discuss each chemical or chemical grouping with an HQ above 1.0 or that requires a QE.

Aluminum: The high TRV HQ value for aluminum for the red-tailed hawk was less than 1.0,
while the low TRV HQ was 1.21. This HQ was two times above its respective background HQ
(see Table G-20). Aluminum was detected in all 12 samples collected at Site 21, with
concentrations ranging from 3,940 mg/kg to 21,600 mg/kg. Background concentrations ranged
from 1,760 mg/kg to 22,600 mg/kg. Based on these ranges of concentrations, aluminum appears
to be naturally elevated in soils at Alameda. Aluminum is relatively nontoxic, with most adverse
effects caused by inhalation of highly concentrated aluminum dust. Additionally, aluminum
does not bioaccumulate in food chains (ATSDR 1999a). Based on this information and the low
HQ value (not significantly above 1.0), aluminum poses no significant potential risk to raptors at
Site 21 above background concentrations.

Beryllium: The literature data were not adequate to develop avian ERVs for beryllium and
cobalt. Beryllium was detected at Site 21 in I0 of 12 samples collected with concentrations
ranging from 0.68 mg/kg to 9.5 mg/kg, while background concentrations ranged from
0.25 mg/kg to 1.47 mg/kg. Based on these ranges of concentrations, potential risk to raptors
from beryllium at Site 21 is not expected to be above background.

Lead: The high TRV HQ value for lead for the red-tailed hawk was below 1.0. The low TRV
HQ value was 25.6, which was 25 times above the background low TRV HQ (see Table G-20).
As discussed in Section G.2.3.1.2, however, the Navy believes that this HQ value may be driven
by an inappropriately conservative low TRV. When HQs were calculated using the alternate
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allometrically converted TRV of 5.93, the HQ for lead at Site 21 was 0.0975, with a background
HQ of 0.00386. Based on this information, lead at Site 21 poses a low potential for risk to
raptors.

Chlorinated Pesticides: The high TRV HQ value for DDTt for the red-tailed hawk was below
1.0. The low TRV HQ value for was 5.98. DDD and DDT were detected in only 1 of
l0 samples collected from Site 21 at concentrations of 0.012 and 0.058 mg/kg, respectively.
These compounds are insecticides or insecticide breakdown products that bioconcentrate and
bioaccumulate in food chains. Reproductive and physiologic effects are seen in mammal and
birds from exposure to such compounds (ATSDR 1992c). However, the high HQs associated
with these compounds are attributable to the conservative BCFsoil-to-invert value of 1,202.4, which
is based upon the Kowvalue of 5.16. Based on the low frequency of detection, the risk to raptors
from residual levels of DDD and DDT at Site 21 is expected to be low.

PAHs: The literature data were not adequate to develop avian ERVs for PAHs. The HMW and
LMW PAHs were detected at Site 21 at frequencies ranging from 11 to 95 percent out of a total
of 63 samples collected. Calculated EPCs ranged from 0.005 mg/kg to 0.045 mg/kg. PAHs can
cause genotoxic, reproductive, and mutagenic effects; however, studies indicate that PAH
compounds do not appear to bioaccumulate in mammals and birds (Eisler 1987). Given the
relatively high frequency of detection, the risk posed to raptors from residual levels of HMW and
LMW PAHs associated with Site 21 cannot be discounted.

G.2.3.4.5 Discussion of Conclusions of the Ecological Risk Assessment for Site 21

Results of the modified ERA for Site 21 indicated potential risk to passerines from lead. The
impact to passerines and raptors from residual levels of PAHs cannot be discounted. However,
the risk of exposure to these chemicals will be low based on the lack of habitat for these receptor
populations at Site 21.

G.2.4 RESULTS OF THE ECOLOGICAL RISK ASSESSMENT FOR MARINE RECEPTORS

The following sections contain the results of the modified ERA for groundwater at OU-2B sites
for marine receptors. Retained ecological COPCs evaluated are presented in Table G-26.

G.2.4.1 Results of the Screening-level Ecological Risk Assessment for Surface
Water (Marine Receptors)

Chemicals detected in groundwater collected from OU-2B that were retained as ecological
COPCs included the metals aluminum, barium, chromium, cobalt, manganese, molybdenum,
nickel, and vanadium; and the VOCs 1,2,4-trichloromethylbenzene, acetone, carbon disulfide,
isopropyIbenzene, tert-butanol, TCE, vinyl chloride, and xylene (see Table
G-26). HQs for chromium, nickel and TCE were calculated by dividing their EPCs by 10, as a
dilution factor, and then dividing the result by the relevant saltwater screening criterion. The HQ
value for chromium was 0.226, the HQ value for nickel was 0.374, and the HQ value for TCE
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was 0.393 (see Table G-26). Based on these HQ values these chemicals pose no significant
,......... potential risk to marine receptors in the Seaplane Lagoon. The other retained chemicals did not

have published saltwater screening values. Impacts of these chemicals to marine receptors are
qualitatively assessed in the following paragraphs.

Aluminum: Aluminum is a naturally occurring element in surface waters; however, aluminum
is very reactive and rarely is found as a free metal in nature. Generally, it is combined with other
elements such as silicon and oxygen (ATSDR 1999a). Studies have shown that approximately
0.002 mg/L of dissolved aluminum occurs in seawater (National Library of Medicine 2003).
Aluminum was detected in 37 of 70 samples collected in the groundwater at OU-2B, at
concentrations ranging from 0.0056 mg/L to 2.24 mg/L. Background groundwater
concentrations of aluminum at Alameda Point ranged from 0.003 mg/L to 4.53 mg/L
(Table G-19). Based on background concentrations, the aluminum detected in groundwater at
OU-2B appears to be consistent with background conditions.

Barium: Barium is a naturally occurring element in surface waters. In an aquatic environment,
barium most likely will precipitate out of solution as a barium sulfate or barium carbonate or the
barium ion will adsorb to particulate matter. Barium can bioaccumulate in terrestrial and aquatic
organisms and marine plants can bioconcentrate barium by a factor of 1,000 times the
concentration found in water. Marine animals, plankton, and brown algae have reported BCFs of
100, 120, and 260, respectively (ATSDR 1990a). Barium was detected in 64 of 70 samples
collected in the groundwater at OU-2B, with concentrations ranging from 0.00002 mg/L to
0.00011 mg/L. Background concentrations of barium at Alameda Point ranged from

...... 0.0023 mg/L to 1.26 mg/L (Table G-19). Based on background concentrations, the barium
detected in groundwater at OU-2B appears to be consistent with background conditions.

Cobalt" Most of the cobalt emitted into the environment settles into the soil or sediment.

Mollusks, crustaceans, and other bottom feeders have been reported to accumulate large
quantities of cobalt (Jenkins 1980). A study of organisms in Ottawa River sediments, however,
showed no detectable bioaccumulation of cobalt-60 (Evans and others 1988). BCFs for cobalt
on a DW basis were 100 to 4,000 for marine fish (Smith and Carson 1981). Cobalt was detected
in 60 of 70 samples collected in the groundwater at OU-2B, with concentrations ranging from
0.00006 mg/L to 0.041 mg/L. The reporting limits for this compound were 0.00021 mg/L to
0.01 mg/L. Background groundwater concentrations of cobalt at Alameda Point ranged from
0.0008 mg/L to 0.0105 mg/L (Table G-19). Applying a dilution factor of 10 to the maximum
concentration detected in groundwater results in a concentration of 0.0041 mg/L at the discharge
point in the Seaplane Lagoon (NOAA 1999). Two freshwater criteria were identified for cobalt
and were: (1) the Oak Ridge National Laboratory (ORNL) Tier IX Benchmarks for Priority
Pollutants of 0.023 mg/L (Suter and Tsao 1996), and (2) the EPA Chronic Freshwater value of
0.003 mg/L. Even though a large uncertainty exists when comparing freshwater criteria with
marine environments, these values serve as a comparison. Based on the freshwater criterion and
the background concentrations, the cobalt detected in groundwater at OU-2B is not expected to
pose a significant risk to marine receptors.

AppendixG,OU2-BRemedialInvestigation
Report,Sites3, 4, 11,and 21 G-49



Manganese: Manganese occurs naturally in rock and in soils and sediments weathered by rock.
Dissolution of manganese from rocks and soils into groundwater and surface water causes
natural concentrations of manganese in aquatic systems. These natural concentrations have been .......
determined to range from 0.01 to 1.7 mg/L (Riemer 1999). Manganese is an essential nutrient in
aquatic species (Alken-Murray Corporation 2003). Manganese was detected in 68 of 70 samples
collected in the groundwater at OU-2B, with concentrations ranging from 0.00082 to 26 mg/L.
Background groundwater concentrations of manganese at Alameda Point ranged from 0.0011 to
2,48 mg/L (Table G-19). Applying a dilution factor of 10 to the maximum concentration
detected in groundwater results in a potential surface water concentration of 2.6 mg/L of cobalt
at the discharge point in the Seaplane Lagoon (NOAA 1999). The only water criterion identified
in the literature for manganese was the freshwater ORNL Tier II value of 0.12 mg/L (Suter and
Tsao 1996). Based on this information, the manganese detected in groundwater at OU-2B may
present a risk to marine receptors; however, this risk is expected to be low.

Molybdenum: Molybdenum is an essential nutrient to all terrestrial, freshwater, and marine
organisms, which assists in the metabolism of carbon, nitrogen, and sulfur compounds.
Molybdenum is the most abundant metal in oceans because it becomes soluble when exposed to
oxygen. In anoxic conditions, molybdenum would be less available (National Aeronautics and
Space Administration Astrobiology Institute 2003). Molybdenum was detected in 53 of
70 samples collected in the groundwater at OU-2B, with concentrations in groundwater ranging
from 0.00074 mg/L to 0.39 mg/L. Background groundwater concentrations of molybdenum at
Alameda Point ranged from 0.0005 mg/L to 0.0194 mg/L (Table G-19). Applying a dilution
factor of 10 to the maximum concentration detected in groundwater results in a concentration of
0.039 mg/L of molybdenum potentially reaching the Seaplane Lagoon (NOAA 1999). Two
freshwater criteria were identified for molybdenum: the ORNL Tier II value of 0.37 mg/L (Suter
and Tsao 1996) and the EPA ecotoxicity threshold value of 0.24 mg/L. Based on the freshwater
criteria, the molybdenum detected in groundwater at OU-2B is not expected to present a risk to
marine receptors.

Vanadium: Metallic vanadium does not occur in nature. Production of vanadium is linked with
that of other metals such as iron, uranium, titanium, and aluminum. Vanadium can be extracted
from fossil fuels as well. Vanadium and its compounds are considered toxic, although this
toxicity is variable. Toxicity depends on the valence; it increases with increasing valence, with
pentavalent vanadium being the most toxic. Vanadium is recognized as an essential element for
certain species of algae; however, studies have not verified whether vanadium is essential to
higher plants and animals (Irwin 1997). Vanadium was detected in 43 of 70 samples collected in
the groundwater at OU-2B, with concentrations ranging from 0.00072 mg/L to 0.046 mg/L.
Background groundwater concentrations of vanadium at Alameda Point ranged from 0.002 to
0.0508 mg/L (Table G-19). Based on background concentrations, the vanadium detected in
groundwater at OU-2B appears to be consistent with background conditions

VOCs: The VOCs 1,2,4-trichloromethylbenzene, acetone, carbon disulfide, isopropylbenzene,
tert-butanol, vinyl chloride, and xylene were detected in the groundwater at OU-2B in 5.5 to
24 percent of the samples collected.
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1,2,4-trichloromethylbenzene was detected in 8 of 128 samples collected at concentrations
ranging from 0.0002 mg/L and 0.046 mg/L. A screening benchmark criterion has not been
developed for this compound. Applying a dilution factor of 10 to the maximum concentration
detected in the groundwater results in a concentration of 0.0046 mg/L potentially reaching the
Seaplane Lagoon (NOAA 1999). Based on this information, and the relatively low toxicity and
low persistence of VOCs in aquatic, aerobic environments, this chemical poses a low potential
for risk to marine receptors.

Acetone was detected in 22 of 231 samples collected at concentrations ranging from
0.0005 mg/L to 63 mg/L and a calculated EPC of 1.54 mg/L. The only water criterion identified
in the literature for acetone was the freshwater ORNL Tier II value of 1.5 mg/L (Suter and Tsao
1996). A review of the detected data for acetone indicated that only three samples exceeded a
value of 1 rag/L, these sample concentrations were 1.6 mg/L, 10 mg/L, and 63 mg/L. Applying a
dilution factor of 10 to the EPC for acetone results in a concentration of 0.154 mg/L potentially
reaching the Seaplane Lagoon (NOAA 1999). Based on these factors and the relatively low
toxicity and low persistence of VOCs in aquatic, aerobic environments, this chemical poses a
low potential for risk to marine receptors.

Carbon disulfide was detected in 42 of 237 samples collected at concentrations ranging from
0.002 mg/L to 0.017 mg/L. The freshwater ORNL Tier II value for carbon disulfide was
0.00092 mg/L. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentration of 0.0017 mg/L potentially reaching the Seaplane Lagoon
(NOAA 1999). Based on the low persistence of VOCs in aquatic, aerobic environments, this

........ chemical poses a low potential for risk to marine receptors.

Isopropylbenzene was detected in 6 of 109 samples collected at concentrations ranging from
0.0005 mg/L to 0.0055 mg/L. A screening benchmark criterion has not been developed for this
compound. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentration of 0.00055 mg/L potentially reaching the Seaplane
Lagoon (NOAA 1999). Based on the low frequency of detection (5.5 percent), low
concentrations detected, and the relatively low toxicity and low persistence of VOCs in aquatic,
aerobic environments, this chemical poses a low potential for risk to marine receptors.

Tert-butanol was detected in 12 of 73 samples collected at concentrations ranging from
0.0027 mg/L to 0.5 mg/L. A screening benchmark criterion has not been developed for this
compound. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentration of 0.05 mg/L potentially reaching the Seaplane Lagoon
(NOAA 1999). Based on this information, and the relatively low toxicity and low persistence of
VOCs in aquatic, aerobic environments, this chemical poses a low potential for risk to marine
receptors.

Vinyl chloride was detected in 62 of 256 samples collected with concentrations ranging from
0.0003 mg/L to 1.4 mg/L and an EPC of 0.0335 mg/L. The U.S. Department of Energy
freshwater chronic preliminary remediation goal for vinyl chloride was established at
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0.782 mg/L. Applying a dilution factor of 10 to the maximum concentration detected in the
groundwater results in a concentration of 0.14 mg/L potentially reaching the Seaplane Lagoon .
(NOAA 1999). Based on the low persistence of VOCs in aquatic, aerobic environments and the
comparison to the available aquatic criteria, this chemical poses a low potential for risk to marine
receptors.

Xylene was detected in 23 of 128 samples collected at concentrations ranging from 0.0003 mg/L
to 0.32 mg/L and an EPC of 0.0186 mg/L. The freshwater ORNL benchmark for xylene was
0.013 mg/L. Applying a dilution factor of 10 to the EPC concentration in the groundwater
results in a concentration of 0.00186 mg/L potentially reaching the Seaplane Lagoon (NOAA
1999). Based on the low persistence of VOCs in aquatic, aerobic environments and the expected
low concentration reaching Seaplane Lagoon, this chemical poses a low potential for risk to
marine receptors.
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